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This Trip Report is intended to convey information the U.S. Environmental Protection Agency, Region 10
(EPA) collected and observed during a tour of forestry and pesticide use issues in the coastal mountain
region of Oregon. This Report describes where EPA went, who EPA spoke with, and what major concerns
were expressed related to pesticide use practices in commercial private forestry operations.
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I. Introduction.

a. Purpose and Background of Tour. The U.S. Environmental Protection Agency, Region 10
(EPA) conducted the tour to better understand claims by individuals and organizations that unique
topographical and meteorological conditions in the Oregon coastal mountain range influence the movement
of pesticides that are applied aerially for commercial timber operations. The individuals and organizations
claim these conditions cause the pesticides to move or drift offsite and adversely impact people’s health and
the environment. These views have been expressed to EPA intermittently over several years through
individual phone and email complaints to the Agency. The issue took on additional attention in January of
2010 after a local interest group called “The Pitchfork Rebellion” submitted a petition describing these
concerns to the Administrator of EPA. Subsequently, the EPA Office of Pesticide Programs (OPP) at EPA
Headquarters decided to open a docket to receive public comment on the petition (available at:
http://www.regulations.gov/search/Regs/home.html#docketDetail?R=EPA-HQ-OPP-2010-0265).

The tour was not intended as a scientific/technical analysis of the issue or an official Agency response to the
petition, but rather to provide Pesticide Program staff from the EPA Regional Office the opportunity to
observe general local geographic conditions firsthand and discuss the issue with interested and affected
stakeholders such as State agencies, the forest resource industry, environmental advocacy groups, and
concerned local residents.. This Trip Report is intended to capture relevant information and observations
from the tour for EPA staff, as well as for the stakeholders that assisted EPA in planning and conducting the

tour. (

I1. Tour Development.

a. Day Owen, Pitchfork Rebellion EPA’s initial plan was limited to touring the area with Day
Owen and associates from the Pitchfork Rebellion to observe, first hand, the groups concerns regarding the
use of pesticides in timber stands in the Siuslaw valley of the Oregon coastal mountain range and to obtain
local information that may be useful to OPP staff involved in assessing and responding to the submitted
petition as no one from HQ was able to travel to the area and directly participate in the tour.

b. Kevin Kohlman, Oregon Toxics Alliance. Shortly after EPA set the date for the visit (June 17,
2010), and awareness of EPA’s trip increased, the Oregon Toxics Alliance (OTA) and a Viticulturist, Kevin
Kohlman (Kohlman), requested that EPA tour additional areas of interest in the coastal mountain ranges of
Oregon. EPA agreed to visited Kohlman’s farm in the mountains west of Sutherlin Oregon (about 50 miles
south of Eugene), and an Organic Blueberry Farm just east of Springfield Oregon (see Figure 1). Each
group wanted to share their particular issues associated with pesticide use in forestry and illustrate their
views that unique local factors might affect the movement of pesticides from the intended target site.

¢. Oregon Department of Agriculture and Oregon Department of Forestry. The Oregon
Department of Agriculture (ODA) suggested that EPA also meet with the Oregon Department of Forestry
(ODF) to better understanding the pesticide issues specific to the region. Upon request from EPA, ODA
and ODF organized the meeting and area tour. As part of the tour, ODF invited timber representatives froi
Weyerhaeuser and Seneca Jones Timber Products Company (Seneca) to join the tour at their respective (
units in the Triangle Lake portion of the Siuslaw valley.
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d. Other Requests. Due to the lack of time, two requests for additional tour stops were not added
to the itinerary. Oregonians for Food and Shelter and the Weyerheauser Manager for the Cedar Flats plot
requested time during the tour to share their thoughts regarding pesticide use in Oregon forests. In lieu of a
meeting during the tour, EPA met with the Oregonians for Food and Shelter on July 9, 2010 at the EPA
Region 10 Office in Seattle. Representatives from Weyerhaeuser, Seneca, Roseburg Forest Products, and
Washington Friends of Farms and Forests participated in the meeting where several topics, including EPA’s
recent tour, were discussed

Triangle Lake &

2010 Google
% Data SIOZNOAA U S Navy, NGA uEBL\J ¥

Figure 1. Main Tour Stops near Eugene, Oregon. Both the P1tchfork Rebellion tour and the
ODA/ODF tour focused on the Triangle Lake area.
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a. Oregon Department of Agriculture, Oregon Department of Forestry
and Timber Company Reps (June 16, 2010)

i. Participants.

ODA
Michael Odenthal
Dale Mitchell

ODF EPA Timber Companies
Marganne Allen Chad Schulze Al Landerholm (W)
Link Smith Erin Halbert Willie Bronson (W)
Dave Lorenz Greg Miller (W)
Brad Knotts Mike Evans (SJT)
Paul Clements Ted Riess (SJT)

ii. General Description of Tour. EPA met with ODA and ODF personnel in the ODF
Venneta Office just outside of Eugene, Oregon. ODF provided an agenda for the day (Attachment
1) which included a presentation on the general overview and history of ODF (Attachment 2) and
meeting times for the main stops along the Western Lane County Tour: Weyerhaeuser’s Fish Creek
Units, Seneca’s Fish Creek Unit, and the Triangle Lake School (Figure 2).
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Figure 2. ain tour stops with ODA, ODF, and Timber Companies. (
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ODF provided the following materials for reference at the meeting:

e An illustrated manual titled Oregon'’s Forest Protection Laws (Appendix A)

o The Forest Practice Administrative Rules and Forest Practices Act and 2008 Supplement
(Appendix B)

e A January 1997 Forest Practice Notes article on Chemicals and Other Petroleum Products
(Appendix C)

e The July 6, 1995 Memorandum of Agreement between the Oregon Department of
Agriculture and the Oregon Board of Forestry (4ppendix D)

ODF also provided the following studies regarding the deposition of aerial sprays in Oregon’s
coastal mountain range:

e A March 2000 ODF Final Report entitled Aerial Pesticide Application Monitoring
(Appendix E)

e An April 2002 ODF Final Report entitled Best Management Practices Compliance
Monitoring Project (Appendix F)

e A 2009 American Society of Agricultural and Biological Engineers study titled Deposition
of Aerially Applied Spray to a Stream within a Vegetative Barrier (Appendix G)

Prior to leaving the Venneta office, ODF reviewed the Notification of Operation/Application for
Permit (Notification) process. This process is required for chemical applications as well as other
“operations” related to any commercial activity involving the establishment, management or harvest
of forest tree species. Chemical applications include pesticides, additives, petroleum based carriers
and fertilizers. ODF illustrated how they manage and process the Notifications and provided EPA
an example Notification form (sec Attachment 3). ODF explained that Notifications are not
permits, rather, they provide ODF with the who, what, when, and where of any forestry operation.
As part of the process, ODF notifies an operator of any nearby sensitive area or protected resource
including water features (lakes, wetlands, and streams), and endangered/ threatened plants and
animals, and informs the operator of the required bufters. ODF also uses the Notifications to target
pre-operation and active operation inspections.

Depending on the operation, some activities also require a written plan prepared by the land owner
prior to the start of any activity. The written plan must describe how an operation will be conducted
consistent with the forest practice rules. These plans are always required for operations within 00
feet of Type F and D streams or large lakes, 300 feet of a significant wetland, and 300 feet of a
sensitive wildlife site used by threatened or endangered species or other sensitive birds. Written
Plans may also be required for other activities that require prior approval (sce page 124 of the
Oregon's Forest Protection Laws llustrated Manual in Appendix A).

U.S. EPA Region 10 Junel6-18, 2010 Trip Report
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Tour Stops:

Weyerhaeuser Fish Creek Units

Three Weyerhaeuser representatives, Al (?), Willie Bronson, and Greg Miller, joined the tour at
the Triangle Lake Ridge - Weyerhaeuser’s Fish Creek Unit #1. As illustrated in Figure 3, the
ridge overlooks Triangle Lake to the northwest and the Fish Creek Unit #1 to the southeast.

i

Google

~ Figure 4. Weyerhaeuser Fish Creek Unit #1 looking SE.
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The slopes of this site were moderate, approximately 35 to 45%, which is very typical for this area.
This site is a good illustration of four stages of forestry production (see Figure 4). The right, light
green slope in the foreground was logged 6 years ago and replanted 5 years ago. Weyerhaeuser
stated they broadcast burned this site instead of applying traditional pesticides and that it appeared
to have successfully suppress competing species. The left grey slope in the foreground was planted
February 2010 and was sprayed last November (2009) to prep the site for planting. Depending on
competing species, Weyerhaeuser stated that the site may be sprayed with Oust again in the fall and
most likely will not be sprayed again until harvest in 40 to 50 years. If competition from alders or
big leaf maples is still strong, Weyerhaeuser may “Hack and Squirt” the site a few times to ensure
the planted trees can grow up over them. “Hack and Squirt” operations entail physically cutting back
the competitive plants and then applying pesticides directly to them.

Once the planted Douglas fir trees have shaded most of the undergrowth (a stage called “Free to
Grow”) no more pesticides are applied to the site until the next harvest. According to the FPA,
forestry units must reach “Free to Grow” with in 6 years of harvest. The brown slope on the left
just beyond the grey foreground was just logged in the spring of 2010 and workers were actively
collecting the logs during our visit. Weyerhaeuser stated that this site will most likely be sprayed in
fall (2010) to prep for planting in the fall of 2011. The green slope in the middle of Figure 4, just
beyond the brown slope was planted over twelve years ago and will not be sprayed until after it is
harvested in 30 to 40 years. Weyerhaeuser pointed out that the site has several thick stands of
Scotch broom, but stated that the trees will shade them out in a couple of years. Weyerhaeuser also
stated that after 20 years of growth, they typically apply fertilizers by air every eight years and that
they generally apply twice as much fertilizer as pesticides to forestry units. For more photographs
of Weyerhaeuser Fish Creek Unit #1 and the entire tour, please see the photos in Attachment 4.

Imagery Cate Jun 28, 2005 y il 44 1450 gy : Eyo ot 4033 W~ ()

Figure 5. Weyerhaeuser Fish Creek Unit #2 in relation to Fish Creek Unit #1.
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The next site, Weyerhaeuser Fish Creek Unit #2, is directly Southeast of Fish Creek Unit #1

(Figure 5). ODF and Weyerhaeuser selected this site to illustrate their claims that aerial pesticide
applications can be accurately applied to the intended target site. Figure 6 shows a stark delineation
between the green undergrowth of the riparian area (foreground) and the brown clear cut unit in
back. Figure 7 shows a close-up of the sprayed clear cut area. This unit lays adjacent to Fish Creek,
which is in the opposite direction of photos, and required a Written Plan for the application since
Fish Creek is fish bearing. The site was sprayed aerially last September using split boom technology
(turning off one half of a full boom) and via spot treatment. In response to a local resident’s
complaint of drift, ODA investigated the September application and did not identify any violations
of Oregon pesticide rules. Weyerhaeuser provided a color topographic map that indicated the
distances from their Units to the closest, concerned residences (see Attachment 5). Most residences
are located over 3,000 feet from the forest units (see Figures 8 for Google Earth Pro (GEP) maps
with distances to nearby residences).

U.S. EPA Region 10 Junel6-18, 2010 Trip Report
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Figure 8. Distances from Timber Units (yellow pins) to residences (end of blue lines).

Seneca Jones Timber Company Fish Creek Unit

Seneca representatives, Ted Reiss and Mike Evans, joined the tour at their Fish Creek Unit which
lays about one mile Southwest of Triangle Lake (see Figure 9). The Fish Creek Unit is
approximately 400 acres and, as illustrated in Figures 10, 11, and 12, has moderate slopes of up to
35 % which angle Northwest and Southeast. The site was harvested in October of 2007 (note: the
GEP aerial photograph was taken before the unit was cut). The site was sprayed in late fall 2007 to

prep for planting which occurred in the spring of 2008.

The latest aerial application (on 16 acres) occurred in March of 2009 and was observed by Clements
of ODF. Concerned residents Dan and Maya Gee asserted in a complaint to Clements while he was
observing the application that Seneca was applying in fog and that the product was moving off target
and making them ill. The Gee’s live about 3,500 feet to the North (see Figure 8 for an aerial view of
distance and Figure 10 for a cross-sectional view of the distance to the Gee’s residence).

U.S. EPA Region 10 Junel6-18, 2010 Trip Report
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SenecaJones TimberCompany. Fish:Creek-Unit

gre . Seneca Fish Creek Unit (SW f Triangle ke)

Gee!s;Residence

Figure 10. Cross-sectional view of distance between Seneca Fish Creek Unit and the Gee
residence.
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Figures 11 and 12. Seneca Fish Creek Unit (thure 1 1 looks north while Figure 12 looks west down
the slope).

Clements provided a packet of information to EPA regarding the March 2009 application and
subsequent complaint, which includes; the ODF Notification, topographic maps, a terrain profile

diagram and email correspondence with the Gee’s (Attachment 6).

Triangle Lake School

mGooglé“

Eveall. 12080 £X

HimaaenvOata Jund98I004

Figure 13. Triangle Lake School. (Notc, that th GP photo was taken before unit was cut).
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No timber representatives were present during the visit to the Triangle Lake School (K-12) which
lays adjacent to a 50 acre Weyerhaeuser Unit that was clear cut in 2008 (see Figure 13). The school
owns a thin 8 acre forest strip that runs along Weyerhaeuser’s 50 acre unit. With the schools
consent, Weyerhaeuser cut, harvested, and replanted the thin buffer at no charge. Because parental
concern over the proximity to the school, Weyerhaeuser hand sprayed the unit and ODF agreed to let
the community use “Manual Release” (hand pulling/saws, etc.) to attain “Free to Grow™ in 6 years.

Unfortunately, due to a miscommunication and/or a lack of follow-up by the community members
responsible for the activity, there was a failure of the “Manual Release” project which resulted in
competing species overcrowding the planted fir trees (see bushy big leaf maple trees in Figures 14
and 15). Technically, the strip could be in violation of Oregon’s FPA if it is not “Free to Grow™ in 6
years.

Figures 14 and 15. Triangle Lake School buffer zone with big leaf maple shading out the planted

Douglas fir.

' iii. Summary of Major Concerns and Issues. During the tour, ODA, ODF, and the timber
representatives shared their concerns and thoughts about pesticide applications in Oregon’s forests.
The below list attempts to capture those heard by EPA during the tour:

ODF/ ODA

State Governments must function with in the limits of the FPA.
FPA only provides buffers to protect soil, land, air or water, but not people or their homes.
In the early 1990’s, buffers for homes were removed by the state courts because ODF does
not have jurisdiction over protecting human health. Although ODA does, they have not
enacted buffers for residences since the provision was removed from the FPA.

e ODF budget cuts for the coming years (9% for FY'11 and 12) are expected to strain an
already tight program, further limiting their ability to respond to pesticide complaints.

e Limits of the Notification process:

o They are NOT permits. (

U.S. EPA Region 10 Junel6-18, 2010 Trip Report
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They do NOT require the exact application date or actual list of products used.
Foresters can enter a date range (from 2 to 4 or more months) and list all products
that they MAY apply (can list 10 or more possible chemicals).

Some Notifications may contain Confidential Business Information which cannot be
released to the public.

Notifications were initially created to provide a mechanism to inform ODF of
forestry operations near sensitive sites in Oregon and were never meant or structured
to be used by “'subscribers”. Oregon legislators subsequently created a “subscriber™
system whereby anyone who wanted access to the Notifications could purchase them
for specific areas.

ODF and ODA can’t require foresters to release actual applications records to public.

e No other forestry community in Oregon has such a heightened concern over the use of
pesticides.

O

o

Land use zoning could add to the issue by allowing residences to encroach in
traditional forestry areas

This area produces the greatest amount of timber products in the country resulting in
increased activity and pesticide applications.

Cultural differences may accentuate perceptions and sensitivity towards pesticide
use.

o ODF and ODA are frustrated that people claim that the agencies don’t respond to
complaints. .

e When the agencies do respond, it’s often the case that they lack the proper jurisdiction or
ability to address the specific concerns.

e ODF and ODA have directly observed many pesticide applications near concerned residents
but have not found them to be problematic in terms of adverse impacts or in violation of
State pesticide or forestry rules.

e ODF and ODA do not believe that claims of pesticides moving long distances from
application sites (e.g., | — 2 miles) are credible.

Timber Companies

e Drift management has greatly improved over the last 30 years due to:

(©)

o 0

@]

Ear to Ground communications where pilot and ground crew are always in dircct
communication.,
GPS guided and recorded helicopter flight paths.
Split boom capabilities.
Applications being very site specific and using the least amount of chemicals
possible.
Applications being audited frequently through self, third party contractors. and ODF.
Significant training by employees who are licensed applicators, even though they do
not apply the pesticides themselves.
Company representatives being present for all applications to observe third party
contractors who apply the products,
Applying pesticides only in the right “window of opportunity™ which can result in
applications occurring several days in a row.

US. EPA Region 10 Junel6-18, 2010 Trip Report
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Awareness of local weather conditions including temperature, precipitation.
inversions, wind, etc.
o Not flying in fog. It was noted that fog may be in valleys but not where the actual
application occurs.
e They are bound by the FPA and must:
o Replant with 2 years of harvest,
o Reach “Free to Grow” in 6 years of harvest, and
o Leave 2 full trees per acre plus snags on clear cuts larger than 25 acres.
Plots are only sprayed 2-3 times per 40-50 year harvest.
Required to control noxious weeds along roadsides and in forestry units.
Economics also require foresters to knock down competitive weeds, brush and trees.
Notifications cause miscommunication with subscribers:
o Forester must list all potential pesticides products they might use or else submit new
Notification if product is not on original form.
o Can’t list exact date due to weather, pest pressure, site conditions, availability of
pesticide applicator, etc.
o Must identify larger area on Notification map than may actually be spraying.
o Must identify the entire block on Notification if even just performing a spot-spray or
roadside application, thus subscribers could believe entire area will be sprayed.
e Need to develop a trust relationship with the concerned citizens:
o Try to provide application records when requested by public, (
o Cultural issues are huge barrier to trust relationship, -~
o DO NOT want to jeopardize neighbors’ health or property.
e Public may not understand that many aerial flights are not applying pesticides. but due to
reconnaissance, applying fertilizers, etc.

Q

b. Day Owen, Pitchfork Rebellion and invited participants (June 17, 2010).

i. Participants:

EPA Pitchfork Rebellion Other Participants
Chad Schulze Day Owen Stuart Turner

Erin Halbert Gary Hale

Allan Henning Mia Gee

Gail Henry
Plus many other members invited by Day Owen

ii. General description of tour. Day Owen organized the tour to illustrate his views that the
unique characteristics of the arca can increasc the potential for aerial applied pesticides to drift off
target. The trip was divided into a road and a virtual tour. The road tour visited six sites where
pesticide drift has been an issue (see Figure 16 for aerial view of sites). The virtual tour was held at
a residence in Deadwood where Stuart Turner, an Agronomist, presented his views of how the (
climatic and topographic factors in the area increase the potential for drift.

U.S. EPA Region 10 Junel6-18, 2010 Trip Report
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Congdon Creek

EPA met Day Owen, the Pitchfork Rebellion members and other participants the morning of
Thursday, June 17, 2010, at the Low Pass Dinner in Cheshire, Oregon. After introductions, the tour
group headed to the first site, Congdon Creek (see Figure 17). As illustrated in Figures 18 and 19,
the slope on one side of the road had been clear cut and the valley floor on the other is a private
residence. Day Owen mentioned that Congdon Creek is a salmon bearing stream and many of its
tributaries drain the clear cut slopes that are sprayed with pesticides. Mr. Turner explained that
foresters typically spray clear cuts two or three times per 40 — 50 years and that the spray seasons are
typically spring and fall. He pointed out the steep slopes angling towards the road and tributary (in
small valley shown in Figure 18) and noted that pesticide applications were made right up to the
road and tributary as indicated by lack of competitor species.

Cogden Creek

[

- . -
~~lriangle Lake Schoold

~Low Pass Diner

r—._.‘
TriangleiLake

X

b 4
Rock'Slide Park
Linda Winkle's
[

= . .
Day Owen's™

—o" o
‘s Deadwood -
—{-akejCreekialong Hwy 36

A e A NIL T

Figure 16. Sites visited during the tour with Day Owen.

Mr. Turner questioned the ability of the pilot to keep the pesticides on the target site while flying the
steep slopes and avoiding the snags, wildlife trees, and boarder trees (see Figure 18).

Mr. Turner stated that the current, limited drift label language for these products is based from a 20
million dollar study conducted by the Spray Drift Task Force (composed of 42 pesticide companies)
U.S. EPA Region 10 Junel6-18, 2010 Trip Report
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which reviewed aerial applications on flat land row crops with boom elevation heights of around 10
feet. Mr. Turner pointed out that the conditions in Oregon’s coastal mountains or any mountainous
region are significantly different from the conditions this label language is based on.

Figure 17. Congdon Creek site (Note: GEP aerial photograph was taken before unit was cut. GEP also
spelled Congdon Creek “Condon Creek™).

Figure 18 and 19. Congdon Creek unit. Left pitu shows wildlife trees and boarder trees. gt picture '
shows proximity of the clear cut to the road and private property. (
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Gary Halestated that they were also concerned about the Oregon Department of Transportation’s
roadside applications along Hwy 36. He provided a package addressed to Scott Downey, Manager
of the EPA Region 10 Pesticides and Toxics Unit, containing records from June 14 and 15, 2010
roadside applications along Hwy 36 (Attachment 7). Also included in the package were labels and
Material Safety Data Sheets (MSDSs) for the products sprayed (Milestone, EPA Reg. No. 62719-
572, and Phase, an antifoaming agent).

Triangle Lake School

Day Owen brought EPA to the Triangle Lake School (see Figures 11-13) to illustrate their concern
about how close these application can be to people and children. Owen explained that the school
was forced to cut the trees in the 8 acre strip between the school and Weyerhaeuser’s 50 acre unit
due to possible risks of blow downs. Since the back 50 acre Unit would be cut, the trees in the 8
acre strip would be exposed to stronger winds and more likely to blow down. Owen mentioned that
the community had stepped up and agreed to manage the school’s forestry strip via “manual release”
instead of by traditional chemical means. At the time of the tour, Owen stated the strip looked green
and healthy, though, in a subsequent editorial, Owen acknowledged that the “manual release” effort
failed due to miscommunications between members of the community.

Owen also mentioned the group’s belief that there was a high rate of cancer at the school and that 2
out of'the 5 graduating male seniors had acquired testicular cancer and died

Triangle Lake

Triangle Lake is about 400 acres in size and is the headwaters of the salmon bearing stream,
Lake Creck. The tour stopped for a brief visit at Triangle Lake Park onthe west edge of the lake
(see Figure 20). From this vantage point, Triangle Lake Ridge, which overlooks Weyerhaeuser Fish
Creek Unit #1, is directly east across the lake. Owen stated that the timber companies log and
aerially apply pesticides right up to the lake. He pointed out that the home below the clear cut in
Figure 21 was “hit” (drifted on) by pesticides when the clear cut was sprayed and expressed concern
over the proximity of these spray operations to residence in the area and to surface water that is used
for recreation, irrigation, and sometimes drinking. See Figure 22 for distances between residences
Owen highlighted and the clear cuts where spraying operations have occurred.
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Figure 20. Location of Triangle Lake Park.

' Fgure 21. Clear cut ¢ East edge of Triangle Lake.
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Rock Slide Park

Owen stated that about 2 years ago the timber companies clear cut the unit above Rock Slide Park all
the way down to the creek edge, though, Figure 23 appears to show a riparian zone between the
clear cut and Lake Creek. Owen stated he wanted to show EPA how steep these slopes are in this
atea. Turner estimated the slope at around 70 degrees at the top of the ridge (see Figures 24 and
25). Again, Turner questioned how aerially applied pesticides could remain on the target site with
such steep topography.

Turner also mentioned a 2001-2002 ODOT roadside application that he said drifted into Lake Creek
at Rock Slide Park. Turner stated he had photographed foam in the water after the incident and
would provide those photos to EPA, but as of the date of this report, those photographs have not
been provided. Owen stressed that children play in this creek.
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Monastery Organic Farm

Owen then showed EPA the conditions around his home and organic farm, Monastery Organic
Farm. The farm is 35 acres and lays about %4 mile from any active clear cut, though Weyerhaeuser
owns a large unit on the hills to the south behind Owen’s farm (see Figure 26).

P Monastery Organic Farm
-~
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B
:.ca.Googlé'
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Figure 26. Location of Day Owen’s farm. Monastery Organic Farm.

Owen pointed out the wisps of fog on top of the hills to the west of his property and stated that he
and his daughter had become ill after an application to those units (see Figures 27 and 28).
According to Owen, the doctor that treated his daughter stated that the symptom’s appeared to be
related to pesticide exposure, though the Pesticide Analytical Response Center (PARC), the agency
in Oregon charged with investigating the relationship between pesticide exposures and illnesses,
determined there was no known pathway because of the distance from the application. He stated
that he had provided the medical records along with the original Petition.

Owen explained that that in the fall and spring, the valley fills with morning fog that rises up the
hills as the weather warms and then settles back on the valley floor in the evening bringing the
pesticides along with it. The Pitchfork Rebellion members expressed concern about the
volatilization of the pesticides and the subsequent movement of the pesticide off target via transport
in the fog. Turner suggested that EPA review studies conduct by Dr. James Seiber of UC Davis on
transport of pesticides through fog. According to Turner, Seiber’s work illustrates the potential for
drift in these moist, cloudy, coastal mountain zones. Owen stated that he has never seen visible plant

U.S. EPA Region 10 Junel6-18, 2010 Trip Report
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damage on his property that he could to attest to pesticides. Turner stated that you will not always

see visual evidence of these products moving off target. He referenced published articles from
France that found fruit trees could have a 90% fruit reduction without visual symptoms of exposure.

. Figures 27 and 28. r
clouds.

|
i
1

|

.y Frs

Figr 29. A small tributa to Lake Creek (
running through Monastery Organic Farm.
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Owen also pointed out a stream running off the hills to the south of his property that he uses to water
the organic farm and noted that he previously used it for domestic water before changing to a well
water system. The stream is hardly discernable amongst the tall prairie grasses (see Figure 29) and
is a tributary of Lake Creek. Owen questioned how pilots avoid spraying these small tributaries
when they are barely noticeable from the ground.

Linda Winkle’s Property

Roseburg Forest Products Company (Roseburg) manages the unit directly to the northwest of Linda
Winkle’s property (Figure 30). Owen said that in 2004 Ms. Winkle’s son had become extremely ill
after an ODOT roadside pesticide application drifted through his window, while at the same time, an
aerial application occurred on the Roseburg unit., Because of the son’s condition, he said that
Roseburg had switched to ground spraying on this unit.

\'\._ P = F Monastery Organic Farm
X ‘
=% B Linda Winkle'Residence, - e

-

e
mGooglE?

Eyealt. 27037% L)

Date un2d 2005 fal 44 13487

Figure 30. Location of Linda Winkle’s residence.

Owen stated that Roseburg leased a strip of land to Ms. Winkle between her property and the
forestry unit to provide a protective buffer. Prior to this land lease agreement, half of Ms. Winkle’s
garden was located on Roseburg’s property (Figures 31, 32, and 33).

Ms. Winkle came out of her house for a few minutes and stated that Roseburg had notified her that
they would ground spray the unit on June 21, 2010. She was unsure if the entire hill would be
sprayed or just a selective “Hack and Squirt.” She also stated that a Roseburg representative told her
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that they must now use more dangerous (toxic) products to get the same control they would get from

aerial applications.

Figures 31, 32, and 33. View of Roseburg clear cut and required wildlife trees from Ms. Winkle’s
driveway (31 — top left), garden (32 — bottom left) and edge of property (33 — right).

Turner discussed the difficulties in trying to aerially apply pesticides in this unit due to the
combination of slope, snags, wildlife trees, and edge trees. A concern he expressed for most units on

the tour.

Along Hwy 36

While driving to Deadwood for the virtual tour, Turner pointed out another example of a steep clear
cut along Hwy 36 (see Figures 34 and 35). Turner stated that Lake Creek was right at the base of
the hill and that there were several residences in the floor of the valley below the clear cut. Turner
explained that at the height these pilots must fly to avoid snags and edge trees, the diurnal movement
of air combined with the vertical dispersion of the product greatly increases the risk of drift. Turner
suggested EPA engage in this issue and fund new studies to amend the current, limited drift label

language for products used in mountainous terrain. (
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The tour ended in Deadwood (see Figure 16) with a virtual tour of the area as illustrated through
GEP and a presentation by Turner on conditions that favor drift in mountainous corridors (see
Attachment 8 for photographs referenced during the presentation and a video of the meeting
provided by Amy Pincus Merrwin of Inform Media). Attempts to hold a web conference for EPA
staff in Seattle and Washington D.C. failed but several EPA staff participated via conference phone.
Present on the phone were; Scott Downey, Derrick Terada, Juliann Barta, and Linda Liu (from the
Seattle Office) and Jill Bloom, Jeff Dawson, and Ashley Nelsen (from the Washington D.C. Office).
In his presentation, Turner highlighted a 2009 case to the south of the Siuslaw Valley near
Sutherland Oregon where a Viticulturist, Kevin Kohlman, claimed his crop was severely damaged
due to pesticide drift from aerial pesticide applications by Roseburg. During his discussion, Turner
suggested the following issues greatly increase the potential for pesticides to drift from the target
site:

e Topography and slope — in this case, slopes were 65 degrees with a 1,100 foot change in

elevation.

Vertical dispersion of product.

Height of release — due to edge trees, wildlife trees, snags and slope.

Diurnal movement of air.

Fog and cloud layering — often multiple layers moving in different directions

e [nversions.

e High doses — forestry rates are 3 to 20 times the rate used for the same compounds on
agricultural crops (3 -5 oz per acre compared to .3 oz per acre).

e Droplet size (smaller droplet sizes increase potential for rotor wash).

e Nozzle maintenance and replacement.

o Weather changes over the slope of the unit (ridges have increased wind speeds and 95% of
the access points to these units is on top of a ridge.
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e Direct application of pesticides onto snow.
e Chemistry of hard water and pesticides may effect movement of product.

Turner finished the discussion by referencing Battelle Labs’ findings that aerially applied pesticides
in the Horse Heaven Hills near the Tri Cities in Washington State drifted up to 22 miles from the site
of application due to the special local conditions of the region. He purposed that this region also has
special conditions that could result in similar movement of product from the target site.

“At the end of the virtual tour, Eron King provided videos she took of applications in the area
(Attachment 9) and Amy Pincus Merwin provided a May 13, 2010, email addressed to Scott
Downey, requesting EPA consider conducting epidemiological studies in areas around the Siuslaw
Valley (Attachment 10).

iii. Summary of Major Concerns and Issues. During the tour, the group shared their
concerns and thoughts about pesticide applications in Oregon’s forests. The below list attempts to

capture those views heard during the tour:

e The valley is exposed to numerous pesticides through applications on forests, agriculture, and

roadsides.
e No studies have been conducted to determine the effect (human or environmental) of all
these applications occurring in one watershed /valley. (
e  What concentration of this mix of products will affect human health?

¢ No studies have been conducted to determine the effect of applying 3 to 4 pesticides in the
same tank mix (label rates are base per product). 7
¢ Salmon bearing streams line the valleys — Triangle Lake is the headwaters of Lake Creck, a
salmon bearing stream.
e Organic farms are located throughout the valley.
¢ Need buffers to protect people as well as animals (concerned home buffers were removed
from the FPA).
e Oregon's Right to Farm Act is a barrier to creating buffers for homes.
e The FPA only allows a certain acreage to be cut at one time, thereby creating many clear cut
patches that need to be sprayed every year.
¢  Want EPA to engage in the issue and do the research on these products in regards to the
specific conditions of this area.
e Labels:
o Currently, label language does not adequately address local conditions and therefore
applicators can not keep the products on the target site.
o Current label language is based on extremely limited data obtained by the Spray Drift
Task Force — a group of 42 pesticide industry interests - and the 20 million dollar
study conducted by the Spray Drift Task Force involved less passes (fly overs) than a
typical 200 acre forest application.
o Pesticide applications are occurring on slopes between 50 and 70 degrees — how does,
EPA expect these products to stay on target?
o Need label changes to address these conditions.
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e Very concerned with spraying pesticides in fog and the resulting transport from the target
site.

e Many streams in the arca are used for domestic drinking and gardens:

o Are these pesticides getting into surface and ground water (drinking wells)?

e Concerned with the close ties between ODF, ODA, and the timber industry — how can we
trust them?

e Need to build a trust relationship with ODF, ODA, and the timber industry.

e EPA should shift responsibility of heading PARC from ODA.

e ODF and timber industry do not provide specific information about applications when
requested by the community — they do not respond.

e Notifications:
o Need better information for subscribers such as more accurate dates and list of

products used.
o What levels of streams are reported out through the notification process?
o s this stream data up to date?
e Asthma, nervous disorders, and many other health issues experienced by the community have
been caused by pesticides.

¢. Kevin Kohlman’s Vineyard (June 17, 2010)
i. Participants:

EPA Other Participants
Chad Schulze Kevin Kohlman
Erin Halbert

Allan Henning

ii. General description of tour. The Kohlman vineyard is about 50 miles south ot Eugene
and 10 miles west of [-5 (see Figure 1). The vineyard is located on a high plateau (about 1,100 feet)
nestled against a higher ridge directly to the west (see Figure 36 and 37). The ridge rises about
1,400 ft above the Kohlman vineyard (to about 2,500 ft) and runs about 6 miles north to the Elkton-
Sutherlin Hwy.

Kohlman owns 99.98 acres but only farms a small portion of the total acres. The vineyard has upper
and lower fields (see Figure 38). Kohlman showed EPA around his vineyard and pointed out where
he believes the vines have been damaged by exposure to pesticides. According to Kohlman, the
damage stems from a spring 2005 drift incident from the Roseburg unit directly above his farm
called the Tyee Resource Unit (see Figures 39, 40 and 41). This unit is just over a quarter mile from
the lower vineyard and is sloped and funneled toward the Kohlman property. The Tyee Resource
unit average slope is about 65 degrees. See Figure 42 for a cross-sectional view of the distance
between the Kohlman vineyard and the Tyee Resource Unit and Figure 43 for a straight on view
showing the lower vineyard and the Tyee Resource Unit. Kohlman provided a map that shows the
distance from his farm to the Tyee Resource unit and five others - Valley Sandwich, Lost Bottle.
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Bottle Caps, Tyee Sandstorm, and 3 Mile Lost Forde (see Attachment 11 and Figure 44 for

distances provided in GEP).

Figure 37. Kohlman's upper viner \ihhridge in background. -

U.S. EPA Region 10 Junel6-18, 2010 Trip Report
30

(



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g " REGION 10
3 @ 1200 Sixth Avenue, Suite 900
2 M N Seattle, WA 98101-3140
&, s)
b <8
AL PHOT?'O

OFFICE OF
COMPLIANCE AND ENFORCEMENT

Figu 38. Aerial view of te Kohlman vineyard. Note the upper |
and lower fields.
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Figure 39, 40 and 41. The Tyee Resource cut from Kohlman’s upper vineyard (39 —left)
with magnified photos (40 —top right and 41 — bottom right).
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Figure 42. Cross-sectional view of distance between the Kohlman vineyard and
the Tyee Resources Unit (as measures from the farm to the top ridge of the unit).

Figure 43. Straight on view showing the lowerine and the Tyee Resource
Unit (Source GEP).
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Figure 44. Distances between the Kohlman vineyard and several forestry units in the vicinity.

Kohlman pointed out the Valley Sandwich clear cut just over a mile to the north of his farm
(Figure 44 and 45) which he was also concerned with since 95% of the time the prevailing winds
flow from this unit and Tyee Resources right to his farm. Kohlman believed the defoliation patterns
in his vineyard indicated that pesticides had drifted down the valley from these units with the
prevailing winds.

At the time of the tour, Kohlman was in litigation with Roseburg regarding the alleged 2005 drift
incident. He mentioned that evidence uncovered through the litigation process showed his pond by
the lower vineyard had detectable residues of sulfometuron methyl, the active ingredient in Oust
(EPA Reg. No. 352-601). Kohlman believes this is the reason why the vines nearest the pond show
significant signs of damage (see Figure 46). Kohlman stated that he has lost over 3.5 million dollars
in revenue due to the damage he sustained from the drift incident in 2005.

See Attachment 12 for CD’s of videos and photos relating to Kohlman’s case. The CD’s were
provided by Turner after the Deadwood virtual tour.
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Figures 45 and 46. Forestry unit “Valley Sandwich” from a hill over looking the lower vineyard (37 —left)
and damaged vines nearest the pond in the lower vineyard (38 — right).

iii. Summary of major concerns and issues. During the tour, Kohlman shared his concerns
and thoughts about pesticide applications in Oregon’s forests. The below list attempts to capture
those heard during the tour:

e Need significant changes in ODA and ODF.

e Timber companies in area all spray at the same time so it’s difficult to determine where drift
originates.

e EPA must test and study drift in these unique conditions.

* EPA should limit the amount of pesticides used on forestry units near sensitive sites, such as
vineyards.

e Studies show that the ester formulations of these herbicides can move over a mile. How does
this affect the definition of “close proximity™?

e Steep slopes like that of the Tyee Resource unit are not accounted for on pesticide labels.
EPA should review wind model studies conducted by Southern Oregon University SC (Dr.
Greg Jones).

¢ Do the current labels allow applications to snow?

e Need to create a fund paid for by the applicators that would pay for environmental samples
when there are allegations of drift — Kohlman has been paying for his own samples at $5,000
per sample.
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d. Oregon Toxics Alliance (June 18, 2010)

i. Participants:

EPA Oregon Toxics Alliance Other Participants

Chad Schulze Lisa Arkin Art Paz

Erin Halbert Everett Dormer
Karl Morgenstern
David Richey

ii. General description of tour. Lisa Arkin, Executive Director of the Oregon Toxics
Alliance (OTS) requested that EPA visit the Weyerhaeuser Cedar Flat Unit to illustrate the unique
issues regarding use of pesticides in this area. Arkin organized the meeting at the home of Art Paz, a
resident of the area for over 42 years. She invited Karl Morgenstern, of the Eugene Water and
Electric Board (EWEB), David Richie, of the Lane Council of Government (LCOG), and a nearby
resident, Everett Dormer, who lives just below the Cedar Flat Unit, to participate in the meeting.

The Weyerhaeuser Cedar Flats Unit is about 10 miles due east of Springtield, Oregon (see Figure 1)
and is a part of the McKenzie River watershed. The 34 acre Unit sits on top of Foot Hill at about
1500 feet evaluation but is much less sloped than the sites visited in the Triangle Lake and Sutherlin
areas (slope average is 5 to 10 degrees). The site was cut in late summer to fall of 2009. An attempt
by Weyerhaeuser to spray the unit in April of 2010 was stopped by Paz and Everett when they
blocked the road accessing the site.

Morgenstern presented EWEB’s results from their Drinking Water Source Protection Program’s
Comprehensive Monitoring Project (see PowerPoint Presentation in Attachment 13). The project
attempts to analyze water quality in several locations of the watershed during storm events.
Morgenstern explained that the 2009 results found pesticides in small concentrations (ppt) even at
the utility’s intake (see Attachment 12 for specific pesticides and concentrations). At the time of the
meeting, the 2010 results had not been finalized (for historical data past 2005 visit the website
http://www.mckenziewaterquality.org/ and click on “reports™ at the bottom of the page).

EWEB'’s testing parameters follow the information obtained from ODF Notifications for the entire
McKenzie River watershed. EWEB pays $2,800 dollars a year in subscriber fees to get access to all
the Notifications submitted for forestry operations in the McKenzie River watershed. The LCOG
summarizes the data from the Notifications for EWEB (see Attachment 14 for the 2009 Forest
Spray Data Summary provide by Richie).
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Figure 47. Location of the Cedar Flat Unit in relation to neighbors and sensitive areas (note: the GE
photograph was taken prior to the unit being cut).
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Paz provided an April 18, 2010, Petition titled Weyerhaeuser Herbicide Spraying at Cedar Flat Unit
that was signed by the residence of Cedar Flat area. The Petition requests Weyerhaeuser to not use
any synthetic chemical herbicides or pesticides on the 34 acre Cedar Flat Unit (Attachment 15). On
June 18, 2010, (after the Cedar Flat visit) Dormer faxed EPA a Weyerhaeuser June 30, 2010, Open
House Invitation to discuss the Cedar Flats Unit (Attachment 16). Dormer received the invitation
onJune 16, 2010. In the invitation, Weyerhaeuser states that they have received the petition and
would like to address the people’s concerns. EPA has not heard the outcome of the open house.

Arkin provide EPA a letter regarding Pesticide Spray in Forestry Practices (Attachment 17). In the
letter, OTA offers EPA several recommendations to consider while reviewing the adequacy of
current label language for use in timber stands. The recommendations range from restricting multi-
year applications to establishing a Science Advisory Panel on the matter of aerial pesticide spray and
pesticide drift in forestry practices.

After the meeting, Arkin and Dormer showed EPA around the Cedar Flats Unit. Dormer pointed out
the proximity of the unit to Paz’s home and organic blueberry field (Figures 48 through 51) and
estimated the distance at less than 50 meters.
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Figures 48 and 49. The Cedar Flat Unit as viewed mid way down the Paz driveway (48 — left) and at
entrance (49 — right).

%

Figures 50 and
looking back down Cedar Flat Road towards the Paz driveway. The organic blueberry field
is just beyond the tall trees in the top left of the photo. Right photo: The far end of the
blueberry field looking into the Cedar Flat Unit.

Dormer pointed out his property from the top of the unit (Figure 52) and then lead EPA through
his property to observe the spring fed pond 200 feet down slope of the clear cut (Figure 53).
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Figure 52. View from the topof the Cedar Flat Umt lookmg “down onto the Dormer
property. The Dormer property begins near the tree line

Flgure 53. Dormer’s 1rr1gat10n and domestlc water pond. The Cedar Flats clear cut
can been seen through the trees
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Dormer stated that he mostly uses the water from the pond for irrigation but does use it occasionally
for drinking water during extended power outages. The spring feeding the pond produces about 32
to 35 gallons per minute and is located about 30 meters into the Cedar Flat Unit (Figure 54).

Figure 54. Locatxon of‘ spnng in the Cedar Flats Unit. This
photo was taken from the edge of the Dormer property.

iii. Summary of major concerns and issues. During the tour, the participants shared their
concerns and thoughts about pesticide applications in Oregon forests. The below list attempts to
capture those heard during the Cedar Flats tour:

e Data results show pesticides are getting into surface waters.

e 2009 data showed pesticides at utility intake (first time).

e These concentration are in the ppt but they have been significantly diluted by rain and
drainage.

e EWEB Spends $2,800 per year for ODF Notification subscriptions.

e (an’t use pesticides in rural/industry inter phase.
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Has EPA studied the risks of the tank mixes used by the timber industry?
Local condition complexity needs to be integrated into registration process — need to look at
microclimates.
e Organic farm 50 meters from clear cut — how can timber companies ensure product will NOT
drift from target site?
e Grand children visit Paz’s home and he stated he does not want to risk his grandchildren’s
health for Weyerhaeuser’s “experiment”.
e There is a school bus stop very close to the Cedar Flats Unit.
Why do timber companies need to spray — Douglas Firs can out compete unwanted species
(vine maple/big leaf maple) — Jeff Jankesy (OSU) may have studies on competition.
Douglas fir is not the only tree of value.
Concerned over contamination of drinking water.
Many people have been living here longer than the timber industry.
ODF is using old stream data.
House Bill 2210 requires control of “pests” only in a way that protects human health and the
environment.

IV. Summary

As stated at the beginning, this Trip Report was intended to convey information the EPA Region 10
Pesticide Program collected and observed during the tour of Forestry and Pesticide Use Issues in the coast
mountain region of Oregon. Though the primary audience for this report is EPA HQ's OPP and Region 10 ~
staff, the report will be publicly available. For a copy of the narrative please contact Chad Schulze at (206)
553-0505. A copy of the full report with Attachments and Appendices is available through EPA’s formal
Freedom of Information Act (FOIA) process. For more information on the FOIA process or to make a
request please visit;
http://yosemite.epa.gov/r10/extaff.nsf/webpage/freedom+of+information+act?OpenDocument. Fees may

apply.

EPA Region 10 has already provided several briefings to recap the trip to interested parties such as ODA,
ODF, timber companies and their associations, Day Owen, and EPA HQ’s OPP. EPA used the PowerPoint
Presentation in Attachment 18 during the trip briefings. The presentation has been edited slightly and
additional figures have been added to its original version.

Next Steps

Technical: Any decisions related to changing pesticide risk assessment processes and/or mitigation
measures such as modifying application requirements though changes to pesticide product labeling are the
responsibility of the EPA HQ’s Office of Pesticide Programs.

Pitchfork Rebellion Petition: OPP is also responsible for assessing and responding to the petition and public
comments received through the docket established for the petition.

The Region 10 Pesticide Program will continue to monitor and assess the issues identified in this report an(g :
seek opportunities to work with interested and affected parties in pursuit of productive and collaborative
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solutions. Individual complaints submitted directly to EPA related to specific pesticide applications in
Oregon will be referred to ODA as the State Lead Agency with primary enforcement authority for
investigating and acting on pesticide use violations. However, in keeping with standard practice and

oversight responsibilities, EPA will enter the information into the Region 10 complaint tracking system and

follow-up with ODA on their response. As the Pesticide Program does not have the expertise needed for

proper evaluation, some of the information that has been provided to Region 10 related to claims of adverse
health effects from pesticide exposures from forestry applications has been referred to the Seattle Office of

the federal Agency for Toxics Substances and Disease Registry (ATSDR), which is part of the Center for
Disease Control (CDC).

Attachment 19 contains field notes from Schulze and Halbert.
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LIST OF APPENDICES

An illustrated manual titled Oregon’s Forest Protection Laws

The Forest Practice Administrative Rules and Forest Practices Act and 2008
Supplement

1997 Forest Practice Notes article titled Chemicals and Other Petroleum Products
July 6, 1995 Memorandum of Agreement between Oregon Department of Agriculture
and the Oregon Board of Forestry

March 2000 ODF Final Report titled Aerial Pestzcxde Application Monitoring
April 2002 ODF Final Report titled Best Management Practices Compliance
Monitoring Project

2009 American Society of Agricultural and Biological Engineers study titled
Deposition of Aerially Applied Spray to a Stream within a Vegetative Barrier

LIST OF ATTACHMENTS

ODF agenda for June 16, 2010, West Lane County Tour.

ODF PowerPoint presentation on history of ODF and the FPA.

Blank ODF Notification Form.

Photo Log, CD, and thumbnails. (
Weyerhaeuser color topographic map indicating distances from their Units to
concerned residences.

ODF packet of information regarding a March 2009 Seneca aerial application to the
Fish Creek Unit and subsequent citizen complaint.

Package provided by Gary Hale containing ODOT records from roadside apphcanons
along Hwy 36, labels and Material Safety Data Sheets (MSDSs).

Photographs referenced during the Virtual Tour presentation and a video of the
meeting provided by Amy Pincus Merwin of Inform Media.

Eron King’s videos of aerial applications near Triangle Lake.

Amy Pincus Merwin’s May 13, 2010, email addressed to Scott Downey, requesting
EPA consider conducting epidemiological studies in areas around the Siuslaw valley.
Map showing distance from Kohlman’s farm to the Tyee Resource unit and five other
units: Valley Sandwich, Lost Bottle, Bottle Caps, Tyee Sandstorm, and 3 Mile Lost
Forde.

Videos and photographs of aerial applications near Kohlman’s Vineyard.

EWEB’s PowerPoint Presentation on their Comprehensive Monitoring Project.
LCOG’s 2009 Forest Spray Data Summary summarizing ODF Notification
information for the McKenzie River Watershed.

Cedar Flats community Petition to Weyerhaeuser titled Weyerhaeuser Herbicide
Spraying at Cedar Flat Unit.

Weyerhaeuser June 30, 2010, Open House Invitation to Cedar Flats Community

OTA letter to EPA regarding Pesticide Spray in Forestry Practices in Oregon (
PowerPoint presentation used for trip downloads

Schulze and Halbert field notes
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CDs Available upon Request

The 7 CDs from the original June 16-18, 2010, Tour of Oregon Forestry and
Pesticide Use Issues Trip Report are not included in this copy of the trip report.
Certain CDs are available upon request. Please contact Chad Schulze at (206) 553-0505
or Erin Halbert at (206) 553-4627 for more information on obtaining copies of the CDs.

List of CDs in Original Trip Report

Attachment 4: Tour of Oregon Forestry and Pesticide Use Issues Trip Photos

Attachment 8: Video of the Virtual Tour Meeting Presentations
Stuart Turner’s Pictures shown during the Virtual Tour

Attachment 9: Eron King’s Aerial Application Videos near Triangle Lake

Attachment 12: Aerial Application Video taken near Kohlman’s Vineyard
Lone Rock Spray near Kohlman’s Vineyard

Attachment 13: EWEB Presentation on Comprehensive Monitoring Project









Oregon’s Forest Protection Laws:
An Illustrated Manual

For copies, contact:

317 SW Sixth Avenue, Suite 400
Portland, OR 97204

Phone: (971)673-2944

(800) 719-9195

Fax: (971) 673-2946

Web: www.oregonforests.org
E-mail: info@ofri.com

Copies are also available through headquarters or local offices of the Oregon Department
of Forestry (see page 9 for ODA contact information).

Forest Practices Act

http://fwww.leg.state.or.us/ors/527.html




COMPLYING WITH THE FOREST PRACTICES ACT

Oregon is divided into
three administrative
arens. Each area has
Forest Protection
Districts. Know your
local ODF district.
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Local ODF offices

For more information about the Oregon
Forest Practices Act or the forest praciice

rules, please contact your local ODF

district office or the headquarters office at:

2600 State Street

Salem OR 97310
03) 945-7470

www.odf state.or.us/

This manual goes a long

way toward explaining the

requirements, but it may not

be enough. The application
of forest practices on specific

sites can sometimes be

SOUTHERN

OREGON

AREA

EASTERN OREGON AREA
Central Oregon District
John Day Unit

The Dalles Unit

Sisters Sub-Unit

Fossil Sub-Unit
Klamath/Lake District
Lakeview Unit

Northeast Oregon District
Wallowa Unit

Pendleton Unit

Baker Sub-Unit

NORTHWEST

OREGON AREA

Astoria District
Tillamook District
Clackamas-Marion District

 Santiam Unit

Forest Grove District
Columbia City Unit
West Oregon District

3501 E 3rd Strest, Prineville, 97754
3501 E 3rd Street, Prineville, 97754
400 NW 9th Street, John Day, 97845
3701 West 13th Street, The Dalles, 97058
221 SW Washington, Sisters, 97759
45945 Hwy 19, Fossil, 97830

3200 Delap Road, Klamath Falls, 37601
2290 North 4th Street, Lakeview, 97630
611 20th Street, La Grande, 97850

802 West Hwy 82, Wallowa, 97885
1055 Airport Road, Pendleton, 97801
2995 Hughes Lane, Baker City, 57814

801 Gales Creek Road, Forest Grove, 97116
92219 Hwy 202, Astoria, 37103

4907 East 3rd Street, Tillamook, 57141
14995 S Hwy 211, Molalla, 37038
22565 North Fork Rd,, SE  Lyons, 97358
801 Gales Creek Rd., Forest Grove, 97116
405 E Street, Columbia City, 97018
24533 Alsea Hwy, Philomath, 97370

(541) 447-5658
(541) 447-5658
(541) 575-1139
(541) 296-4626
(541) 549 2731
(541) 763-2575
(541) 883-5681
(541) 947-3311
(541) 963-3168
(541) 886-2881
(541) 276-3491
(541) 963-7171

(503) 359-7426
(503) 325-5451
(503) 842-2545
(503) 829-2216
(503) 859-2151
(503) 357-2191
(503) 397-2636
(541) 929-3266

Dallas Unit 825 Oak Villa Road, Dallas, 97338 (503) 623-8146
Toledo Unit 763 NW Forestry Road, Toledo, 97391 (541) 336-2273

complex. Always verify details —
OREGON AREA 1758 NE Airport Road, Roseburg, 97470 (541) 440-3412
with the ODE. Get a copy of Coos District 63612 Fifth Road, Coos Bay, 97420 (541) 267-4136
Eastern Lane District 3150 Main Street, Springfield, 97478 (541) 726-3588
Linn District 4690 Hwy 20, Sweet Home, 97386 (541) 367-6108

the Act/Rules. Ask ODF your

questions before starting.

Southwest Oregon District
Douglas District

Grants Pass Unit

Western Lane District
Florence Unit

5286 Table Rock Rd., Central Point, 97502

1758 NE Airport Road, Roseburg, 97470

5375 Monument Drive, Grants Pass, 97526
87950 Territorial Hwy, Veneta, 97487

PO Box 460, Florence, 97439

(541) 664-3328
(541) 440-3412
(541) 474-3152
(541) 935-2283
(541) 997-8713
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Oregon Department of Forestry

Forest Practices Administrative Rules and
Forest Practices Act

(ODF's "newsprint" version)

http://www.oregon.eov/ODF/privateforests/docs/cuidance/FPArulebk.pdf

Addendum to July 2008
Forest Practices Administrative Rules and
Forest Practices Act

http://www.oregon.cov/ODF/privateforests/docs/cuidance/2008 FPArulebk Addendum.pdf

2008 Supplement to
Oregon’s Forest Protection Laws — An Illustrated Manual

http://oregonforests.org/assets/uploads/OR For Protect Hlustrated supp.pdf







2008 Supplement to

Oregon’s Forest Protection Laws — An lllustrated Manual
(October 2, 2008 revision) -

This supplement highlights and describes important changes in the Oregon Forest
Practices Act and Rules (FPAR) and their administration since the lllustrated Manual
was published in 2002. From their inception in 1971-72, The FPAR have been updated
frequently as our knowledge, experience and concerns about forest resources and
operations have evolved.

This 2008 supplement begins with a brief summary of the significant FPAR changes

- since 2002, and follows with more thorough descriptions of these changes and how they
compare with what the Manual says. Although this supplement was relatively current
and comprehensive when printed, always check with the Oregon Department of
Forestry (ODF) to be sure you have the latest and most detailed information to help you
comply with the FPAR to protect Oregon’s valuable forest resources.

Major changes that affect all or many plans for forest operations:

Stewardship Foresters of the ODF administer and enforce the requirements of the
FPAR. These employees formerly were called Forest Practices Foresters (FPFs).

Prior approval from ODF is no longer needed for most operations that require a written
plan, but the ODF may provide comments on the plan to help landowners and operators
comply with the FPAR. Plans for an alternate practice continue to require written
approval from ODF. '

ODF comments on operations that require a written plan under Oregon Revised
Statutes (ORS) are issued no sooner than 14 days, nor later than 21 days, after the
plan is filed. Other operations that require a written plan under Oregon Administrative
Rules (OAR) have a 14-day review period, which can be waived by ODF.

Civil penalties are a key deterrent in FPAR enforcement, with behavior modification to
prevent resource damage as a primary focus in penalty administration.

Other important changes that may affect plans for forest operations in some
specific situations: :

Type F streams with an artificial barrier to upstream fish use are now classified as Type
F beyond this point up to the first natural barrier to fish use. The Type F stream
protection requirements also apply to such sections even if there is no current fish use
or if a fish survey has not been conducted.




Large wood placement to improve stream habitat and increase allowable riparian timber
harvest levels (“active management” option) should favor naturally stable wood (i.e., no
artificial anchoring). Such wood placement also normally no longer requires a US Army
Corps of Engineers permit if there is ODF oversight through a required written plan that
meets specific guidelines.

Wet weather road use requires durable surfacing or other measures that will resist deep
rutting or mud layers on road segments that drain directly to streams. Active road use
must stop if runoff from such conditions visibly increases the turbidity of a Type F or D
stream.

Operations in landslide-prone terrain are carefully screened to address concerns for
public safety. Written plans and unique restrictions on timber harvest and road
construction may be required where a significant public safety risk is identified.

Small, Type N streams prone to rapidly moving landslides require some wildlife trees
and snags to be left within 50 feet of the stream, if over 25 acres of the area are
clearcut. These are not additional leave trees but rather direct the specific location of
some of the leave trees already required for wildlife and stream protection.

As with all laws, the details are important!

In many cases “What the manual says” remains generally accurate and useful, but
some important details or areas of emphasis have changed, and are now “What you
need to know.”

Stewardship Foresters

What the manual says

Forest Practices Foresters, or FPFs, are mentioned throughout the manual, including
several times in the initial section on “How to comply with the Oregon Forest Practices
Act” (page 8). When the manual was printed, Forest Practices Forester was the fitle of
the Oregon Department of Forestry (ODF) employees primarily responsible for direct
administration and enforcement of the Forest Practices Act and Rules (FPAR).

What you need to know



Stewardship Forester (SF) is the updated title for ODF personnel who administer the
FPAR. In addition to local FPAR administration, most SFs now provide private
landowners with technical assistance for forest resource management The title change
thus reflects this broader work responsibility, plus the fact that the primary goal of the
FPAR is good stewardship of forest resources.

Your local SF is your key ODF contact and information source for the FPAR as it relates
to forest operations you are planning. However, keep in mind that your SF also can
provide technical guidance and other help for managing forest resources, including
identifying and applying for financial assistance (cost-sharing, tax credits, grants, efc.).

Written Plans. Approval, & Comments

What the manual says

Throughout the manual (i.e., six major sections) there are many statements highlighting
the need for ODF “(prior) approval” of plans that involve some specific types of forest
operations. These discussions cover many different activities and situations that, in
most cases, require a written plan in addition to the basic “Notification of Operations.”

What you need to know.

The FPAR was not designed as a “permit” program, and previous requirements for
agency “approval” raised substantial confusion and legal issues because permit
programs often feature such approvals. The Oregon Legislature and the Board of
Forestry addressed these problems by eliminating the formal approval requirements in
the FPAR, although careful review of written plans continues.

Elimination of the approval process does not fundamentally change the need for you to
carefully plan your forest operations, including filing a written plan when required to help
protect important resources. To be considered complete, there are several types of
specific information that must be included in all written plans, and some situations may
require even more details.

For written plans required under Oregon Revised Statutes (e.g., forest operations within
100 feet of a Type F or D stream), the ODF must contact the filer about the plan within
14 to 21 days. Written plans required under Oregon Administrative Rules have a 14-
day review period that can be waived by ODF. Feedback from ODF on written plans
often includes specific comments that can help landowners and operators meet both the
resource protection objectives and the legal responsibilities of the FPAR.

Note: Plans for an alternate practice continue to require written approval from ODF.

Penalties & Administration




What the manual says

The manual 'brieﬁy states that civil and criminal penalties may result from violations of
the FPAR. Several examples of FPAR violations also are mentioned elsewhere in the
manual. :

What you need to know

Although criminal penalties remain an option for the most serious offenses, civil
penalties (e.g., fines of $25 to $5000 for each specific violation) are the primary means
for discouraging violations of the FPAR. In addition, the ODF administers the civil
penalty program with an emphasis on modifying behavior to prevent resource damage.
Where a required protective practice is absent but corrective action still can be taken to
prevent damage or otherwise address the problem, an SF may issue a written
statement of unsatisfactory condition seeking damage prevention.

In some cases, measures for damage mitigation or resource enhancement may be
substituted for all or part of a civil penalty assessment. [f there is a disagreement about
a citation or penalty, specific procedures (“Central Hearing Process”) and other
administrative steps are followed to clarify the facts and resolve the dispute.

Identifying & Protecting Type F Streams

What the manual says

Many of the FPAR requirements for stream protection vary with sfream type, size, and
geographic location. The manual specifically states that “Type F streams have fish.”

What you need to know

ODF now classifies all streams as Type F up to the first natural barrier (usually a
waterfall or steep chute) or to where no fish are found with a fish use survey. Some
Type F streams have an artificial barrier (typically an older culvert installation that is not
“fish friendly”) that prevents upstream fish use. This formerly resulted in a Type N or D
classification upstream beyond the barrier. Now, even without current fish use, the
upstream section where fish would be if the barrier was absent is classified as Type F.
In addition, where fish use surveys have not been conducted, and regardless of any
artificial barriers, ODF now classifies all streams as Type F up to the first natural barrier.
A landowner or operator also may request an agency fish use survey, or conduct their
own using specific guidelines, in locations where fish surveys have not been conducted.



Standard FPAR protection requirements for Type F streams (e.g., retaining some
riparian trees and other vegetation) apply to such reclassified sections above artificial
barriers. When an older structure on a Type F stream is repaired or replaced, the FPAR
require that the new installation allow for fish passage. Thus, stream sections above
current barriers are likely to be repopulated with fish over time, and Type F stream
protection measures applied now will help maintain or improve the habitat they will
occupy eventually. Exceptions to such stream reclassification and protection
requirements may be granted if the artificial barrier is expected to persist for a long time
after current operations, preventing fish re-establishment.

Placing Wood in Streams

What the manual says

In exchange for stream improvement work (e.g., placing wood in the stream channel)
described in a written plan, more timber can be harvested near Type F streams than is
normally allowed.

What you need fo know

The allowance for additional riparian timber harvest requires that the wood used for
stream improvement meet acceptable length and diameter standards for the size and
expected high flows of the stream. The placement guidelines favor relatively stable
wood that can reconfigure with natural stream flows, rather than engineered and
anchored structures. '

Although not a FPAR change, an interagency agreement now exempts placement of
large wood in forest streams from requiring a US Army Corps of Engineers permit. In
most cases, such wood placement will require only ODF notification and written plans
that meet ODF and Oregon Department of Fish and Wildlife (ODFW) standards outlined
in “A Guide to Placing Large Wood in Streams” (May 1995). This permit exemption can
make it easier to integrate wood placement work into active logging operations when
the needed equipment and labor are readily available.

Using Roads in Wet Weather

What the manual says

A durable surface (quality rock, etc.) is needed for wet season road use to avoid serious
rutting and muddy runoff that can impact water quality. In addition, in eastern Oregon
snow plowing is needed to promote a hard, frozen road surface during winter use and .
effective drainage during spring melt.

What you need to know



Active road use must cease where there are deep ruts or mud that creates runoff from
that road segment that causes a visible increase in the turbidity (i.e., muddiness) of
nearby Type F or Type D streams. Durable surfacing or other effective measures are
needed to avoid such conditions with roads used for log hauling during wet periods. For
roads in eastern Oregon there are no further FPAR requirements beyond these
directives, although ODF has developed some related guidance about road use and
thawing periods.

Landslide-prone Terrain

What the manual sayé

A detailed section of the manual describes and illustrates locations and problems where
rapidly moving landslides may occur on forest lands. Some specific requirements and
restrictions for forest [andowners and operators also are discussed.

What you need to know

Detailed rules and guidance apply to forest operations in areas prone to shallow, rapidly
moving landslides. Of primary concern is public safety and thus a key step is ODF
screening of operations that include high landslide hazard locations that may affect
exposed populations. Such locations include steep (> 75 to 80 percent) slopes or steep
(> 65 to 70 percent) headwalls, although field inspections may reveal hazardous areas
with lesser slopes. With additional site-specific information (sometimes including a
required geotechnical assessment), landslide impact ratings and public safety risk levels
are identified by ODF.

Depending on the downslope public safety risk level, timber harvesting or road
construction may be significantly restricted in high landslide hazard locations and along
the likely depositional reaches of debris torrent-prone streams. For example, where
there is an intermediate or substantial downslope safety risk, no harvest is allowed on
upslope high hazard locations. ' Written plans are required for all timber harvesting or
road construction operations with intermediate or substantial downslope safety risk,
including a geotechnical report for some situations.

Another concern in areas of shallow, rapidly moving landslides is their role in adding
desirable woody debris for fish habitat downstream. Some trees thus must be retained
within 50 feet on both sides of the lower portion (i.e., 500 upstream of a Type F stream)
of small Type N Streams subject to such landslides (as identified by ODF). This does
not require landowners to leave more trees in harvest units but rather directs the
streamside location of the 2 green trees and 2 snags per acre that already must be
retained as wildlife trees in clearcut (and some overstory removal) areas over 25 acres.



Updated ODF contact and other Information (changes highlighted in bold):

Oregon Dept. of Forestry (state headquarters), 2600 State Street, Salem, 97310
Phone: 503-945-7200; Fax: 503-945-7212; TTY: 800-437-4490

Web.site: http://egov.oregon.gov/ODF/

E-mail: information@odf.state.or.us

Note: Recent changes in the ODF Forest Protection Districts and local offices have
altered some of the map and contact information on page 9 of the lllustrated Manual.

Sisters Sub-Unit, 114 W Washington, Sisters, 97759, (541) 549-2731

Baker Sub-Unit, 2995 Hughes Lane, Baker City, 97814, (541) 523-5831

Tillamook District, 5005 3™ Street, Tillamook, 97141, (503) 842-2545

Molalla Unit, 14995 S Highway 211, Molalla, 97038, (503) 829-2216

North Cascade District, 22965 North Fork Road SE, Lyons, 97358, (503) 823-2216
 South Cascade District, 3150 Main Street, Springfield, OR 97478, (541) 726-3588
Sweet Home Unit, 4690 Highway 20, Sweet Home, 97386, (541) 367-6108
Roseburg Unit, 1758 NE Airport Road, Roseburg, 97470, (541) 440-3412

Florence Unit, 2660 Kingwood Street, Florence, 97439, (541) 997-8713

ODF Forest Rules and Laws web page:
http://egov.oregon.gov/ODF/lawsrules.shtml

ODF Private Forests Resources (publications, etc.) web page:
http://egov.oregon.qov/ODF/PRIVATE FORESTS/PCFPublndex.shtml
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"STEWARDSHIP IN FORESTRY™

This Forest Practices Note explains the Oregon
Board of Forestry's regulations for using pest control
chemicals and other petroleum products on
forestlands. The Oregon Department of Forestry
administers these regulations under the authority of
the Oregon Forest Practices Act.

In using chemicals and petroleum products, forest
landowners and operators need to know about other
agencies' rules, in addition to the forest practice
rules. Forest operations using chemicals and
petroleum products on forestland may also be
subject to:

e The pesticide control laws administered by the
Oregon Department of Agriculture

e The hazardous waste laws administered by the
Oregon Department of Environmental Quality

e The hazard communication rules administered
by the Oregon Occupational Safety and Health
Division

e The water use laws administered by the Oregon
Water Resources Department

For example, using water from streams, lakes, or
other surface water bodies to mix pest control
chemicals requires prior notice to the Oregon Water
Resources Department and the Oregon Department
of Fish and Wildlife. Notifying the Department of
Forestry of the planned operation does not satisfy
this requirement. The forest operator must send
copies of the original notification to the other
agencies' local offices at least 15 days before
beginning the operation.

CHEMICALS AND OTHER
PETROLEUM PRODUCTS

Questions answered in this
Forest Practices Note...

What types of “chemicals” and “other petroleum
products” are subject to the forest practice rules? .......2

What is the purpose of the forest practice rules
regulating the use of chemicals and other petroleum
POAUCIS? it s s s e e e

What is required in a Written Plan?......cconiienncnisininnes 2

What additional information is required on a
notification of operation when a forest operation
involves a chemical application?..........cccvevvrcinriivereen 3

What actions must be taken to prevent, control, and
report leaks and spills of chemicals and other
pettoletinn produtts? «oannmnssnmmsimmsmmm 3

What special precautions must be taken to protect
water quality when mixing chemicals on forestland?..3

What actions must be taken to protect water quality
when locating mixing, transfer, and staging areas for
chemicals and other petroleum products?........covvie 4

When chemicals are applied on forestlands, how will
water quality and other resources be protected?..........5

What information must be recorded and maintained
on forest chemical application? ......c.ccvvrmrneeereiecnene 5

...... See the Daily Application Record Form on page 7.

What special actions must be taken when applying
chemicals near streams used by community water
SYSEEIMIST . ceeireescuriareeesersesrarneasrersnssnessessassssassnsssessnsenens 5

Where can information on chemicals used on
forestland be obtained?.....ccceeciverreivresier e e 6

How can citizens learn about forest chemical
operations in their local area? ...........coceererrunvieneriirenns 6




What types of ""chemicals" and "other petroleum
products" are subject to the forest practice rules?

In the rules, the term "chemicals" refers to all classes

of pesticides and more, including:

Herbicides

Insecticides

Rodenticides

Fungicides

Petroleum products used as carriers for

pesticides

e Additives called adjuvants used in pesticide
solutions, such as surfactants, drift control
additives, anti-foam agents, wetting agents, and
spreading agents .

e Fertilizers

"Other petroleum products" that may be present on
any forest operation and subject to the forest practice
rules include engine fuels, hydraulic fluid,
lubricating oils, and greases.

The forest practice rules distinguish between
"chemicals" and "other petroleum products" and only
certain rules apply to the "other petroleum products."

What is the purpose of the forest practice rules
regulating the use of chemicals and other
petroleum products?

The Board of Forestry encourages voluntary use of
integrated pest management. This is a process that
reduces the effects of forest pests (including
vegetation competing with young frees) in an
environmentally and economically sound manner to
meet the landowner's site-specific objectives. Using
pesticides is one of a variety of integrated pest
management strategies forest landowners may use.
When properly used, pesticides and other chemicals
can be effective tools in freeing forest trees from
damaging competitive vegetation, insects, and
diseases.

~ safe direction, ctc)

: Yy descnptlon of how thc resources w11] be
protected durmg.the operat:on ‘

The type of appllcatlon method (aerlal!ground,
pressurized: backpack/hack and squirt, etc.)

The type of vegetation to be controlled

An adequa.te descnptlon of the protected resource 5

at will be taken to protect the -
rm the operatlon (usmg a smgle i

T he 51gnatures of the operator and/or landowner :

e The chemical rmxmg location - i
* Plans for meetmg any unique requu-ements on the =
* product label »"
~ Plans for fi dmg and markmg the locatrons of
" streams prior to spraying




The purpose of the forest practice chemical and
other petroleum product rules is to establish
requirements that will ensure:

1. Chemicals and other petroleum products used on
forestland do not occur in the soil, air, or waters
of the state in quantities that would be injurious
to water quality or to the overall maintenance of
terrestrial wildlife or aquatic life; and

2. Vegetation near the waters of the state and other
sensitive resource sites receives protection on
herbicide operations consistent with the
requirements of other forest practice rules
dealing with the protection of these important
forest resources.

What additional information is required on a
notification of operation when a forest operation
involves a chemical application?

A notification must be submitted to the Department

of Forestry at least 15 days before conducting a

chemical application or other operation on

forestland. When chemicals will be used,

notifications must include:

a) the common name of the chemical(s) to be used

b) the product brand name, if known at the time of
notification

c) the application method

d) for fertilizers, the intended application rate per

What actions must be taken to prevent, control,
and report leaks and spills of chemicals and other
petroleum products?

Operators must maintain chemical handling
equipment in a leakproof condition. Operators
include landowners, loggers, and pesticide
applicators. The equipment may include whatever is

used for transportation, on-site storage, or
application of chemicals. If there is evidence of
chemical leakage, the equipment must not be used
any more until it is repaired. Operators must also
take adequate precautions to prevent leaks or spills
of chemicals and other petroleum products from
entering streams, ponds, lakes, wetlands or other
waters.

When a spill or leak does occur, operators must
immediately stop the leak and contain the spread of
the spill. Ifthe spill enters, or may enter streams,
lakes, wetlands, or other waters of the state,
operators must also immediately report it to the
nearest Department of Forestry office. Reporting to
the department will not exempt the operator from
any requirements of other local, state, and federal
agencies to report chemical or other petroleum
product spills.

Persons responsible for spills of reportable
quantities of chemicals or petroleum products
 must contact the Oregon Emergency Response
System (OERS) at 1-800-452-0311 (503-378-
- 6377 if near Salem). OERS serves as a'central .
‘contact to notify state agencies of spills. .

What special precautions must be taken to
protect water quality when mixing chemicals on
forestland?

Whenever water is taken from any stream or water

impoundment for use in mixing chemicals, the

operator must prevent chemicals from entering the

water by taking at least the following precautions:

e Providing an air gap or reservoir between the
water source and the mixing tank; and

e . Using pumps, suction hoses, feed hoses, and
check valves that are used only for water, never
carrying chemical mix.

What actions m ust be taken to protect water
quality when locating mixing, transfer, and
staging areas for chemicals and other petroleum
products?

When forest operations involve:

e Mixing chemicals;

e Transferring chemicals or other petroleum
products between equipment or containers;

e Cleaning tanks or equipment used during
chemical applications; or

e Landing and staging aircraft.




operators must conduct those activities only in
locations where the site does not provide a route for
any chemical or petroleum spill to run off into
streams, lakes, wetlands, or other water bodies. The

minimum precaution is to avoid locating chemical
mixing and staging areas within 100 feet of fish
bearing streams or streams from which water is
withdrawn for domestic use.

Table 1 summarizes the buffer requirements for different types of water bodies when chemicals are applied on

forestland under the forest practice rules.

Chemical Application Buffers
Required for the Water of the

Herbicides, Rodenticides,
Biological Insecticides, and All
Other Chemicals Except

Fungicides and Non-Biological

Fertilizers

i R Insecticid
State by the Chemical and Other Fungicides, Non-Biological cp
Petroleum Product Rules (Also Insecticides, and Fertilizers
see notes below table) Aerial Ground Aerial Ground Aerial Applicati Ground
Applications Applications Applications Applications CrIRlAppIIcatons Applications
Aquatic Areas of Fish Bearing . .
Streams with no Domestic Use 60 feet 10 feet 300 feet 10 feet e Bedies
(Most Type F streams) fpplication apphic
Aquatic Areas of Domestic Use
Streams (All Type D and some 60 feet 10 feet 300 feet 10 feet 100 feet 100 feet
Type F streams)
Asastic, Aeens-of Otfier St No buffer No buffer 60 feet .1f flowing No buffer No direct appllca.tmn No direct appllca_non
(Type N streams) specified specified il specified 0 drrge and median. | g sad mediien,
application streams streams
Significant Wetlands 60 feet 10 feet 300 feet 10 feet o diskct Nodimct
application application
Aquatic Areas of Lakes larger than 60 fact 10 feet 300 feet 10 foet No fi:rf{ct No _dl.ralct
8 acres application application
Aquatic Areas of Other lakes with 60 fuct 10 feet 300 foet 10 foct No _dtre_ct No du'ect
fish use application application
Other standing water larger than No direct No direct
5 oo 0 0 . doa

1/4-acre at the time of application G0 Feet et 0010t 10/ foek application application

No buffer No buffer No buffer No buffer ; :
All other waters specified specified specified specifisd No buffer specified | No buffer specified

Notes for Table 1:

e  All distances listed are measured horizontally.

e Direct application of chemicals is not allowed within the listed distances.

e Inall cases when pesticides are used, applicators must also comply with all requirements of the label for the applied
product. Label requirements may require wider buffers than specified in the chemical and other petroleum

product rules.

e For herbicide applications, applicators must protect the vegetation required to be retained near the waters of the state by
the general forest practice water protection rules. These other rules may require wider buffers than specified in the
chemical and other petrolenum product rules and apply to all types of forest operations.

e In certain situations, the Department of Forestry may approve plans for alternate practices that involve reducing the
widths of buffers for aerial fungicides and non-biological insecticide applications.




‘When chemicals are applied on forestlands, how
must water quality and other resources be
protected?

Each forest pesticide has a federally approved label
which describes how it must be applied. The label is a
legal document and failing to follow the Iabel
requirements is a violation of both federal and state law.

In addition, the forest practice rules require the following

further actions by operators, because of the unique blend
of resource issues, rugged terrain, and operational
constraints that exist on forestland. These actions are

related to weather conditions, aerial application parallel to
streams, and buffering water bodies (see Table 1 on page

4),

Weather conditions such as temperature, relative
humidity, wind speed, wind direction, atmospheric
temperature inversions, and precipitation may
strongly affect the deposition and drift of chemicals,
especially during aerial and pressurized, ground-based
chemical applications. Pesticide product labels may
include specific requirements for weather conditions
during applications. The forest practice rules do not
contain weather limitations, but do require the
weather during the application to be closely
monitored and evaluated to ensure chemicals do not
drift outside the target area.

Aerial chemical applications must be made parallel
to the edges of streams and other waters to reduce
the potential for chemicals to enter the water.

Specimen Label

CorzineTuff Company

Active 41

Herbicide

Broad spectrum herbicide for use
on cropland and in forestry site
preparation.

What information must be recorded and
maintained on forest chemical applications?

Table 2 lists the information that operators must
collect and retain on file for three years after a forest
chemical application. This information must be
made available to the Department of Forestry upon
request.

A standardized form is offered

Table 2 :

Aerial pesticide applications | o on page 7 of this note as one

and pressurized, ground-based o e method of keeping the required

broadcast pesticide pesticide applications d

e . . (stem injection, "hack records.

applications with potential for andd Saitirt” alar

drift, such es right-of-way and | ©* )“‘ i, granuiar, ) )

beckpack sprayer applications ; Fertilizer What special actions must be
Legal description v v v taken when applying chemicals
Acres treated v v near streams used by
Chemical brand name or community water systems?
EPA registration number & v v
apphcatlor.l rate = = v ~ It is important that community
Date and time of application Z water system managers are
S Ipei informed about planned chemical
Relative hunidity v operations so they can coordinate
Wind speed and direction v’ their water quality monitoring
Applicator's name v v v activities with such operations.

Note: Air temperature, relative humidity, wind speed and wind direction must
be measured at least hourly for aerial applications and at least at the beginning
and ending of each day's work for ground-based applications.

These requirements apply when
chemicals will be aerially applied
within 100 feet, or applied from
the ground within 50 feet of
domestic




use portions of Type F or Type D streams used by a
community water system. The operator must notify
the water system manager about the planned chemical
operation at least 15 days before the operation begins.
Notifying the Department of Forestry does not satisfy
this requirement. This requirement generally only
applies to community watersheds 100 square miles
(64,000 acres) in size or smaller. Department field
offices have a list of water systems requiring
notification. This list is periodically updated.

If requested by the community water system

manager, the operator must provide the following

additional information before commencing the

operation:

e The application technology that will be used

e Practices that will be followed to minimize drift
toward the stream

e Any monitoring efforts that will be conducted
by the landowner

e The planned time schedule for the application

Where can information on chemicals used on
forestland be obtained?

Technical information on individual pesticides is
available from a variety of sources, including the
following:

'he F 'rest Chemlcal page At

To learn about the potential human health effects of
pesticide exposures and what to do if someone may
have been exposed to pesticides, contact:

 The Oregon Pesticide Analytical

How can citizens learn about forest chemical
operations in their local area?

Persons living in and near managed forestlands are
encouraged to communicate directly with their
neighboring forest landowners. Most industrial and
non-industrial forest landowners are willing to
explain the management plans for their property and
listen to public comments and concerns.

Citizens may also receive information about forest
operations, including chemical applications, by
annually subscribing to copies of notifications of
operations received by the Department of Forestry.
Subscriptions apply to a geographic area of interest,
and there is a fee to cover the cost of this service.
Persons with a surface water right may request to
receive copies of forest chemical application
notifications within ten miles upstream of their
property at no cost. Such requests must be made in
writing to the department. A mandatory 15-day
waiting period for all aerial chemical applications,
and some ground-based applications, on forestlands
allows interested parties the opportunity to comment
to the Department of Forestry and to the operator
about the planned activity.

For more information about the Oregon Forest
Practices Act or the forest practice rules, please
contact one of the Oregon Department of Forestry
offices shown on the back page of this publication.




Daily Chemical Application Record Form

0| 0| U This form outlines daily pesticide application information an apphcator must record to meet
? g SD reqmrements of the Oregon Departments of Forestry (ODF)! and Agriculture (ODA),” and the U.S.
4| Department of Agncmlture (USDA)°. An applicator may use a different form if the required
information is included. The applicator must retain the ODA and ODF-reqmred records for 3 years,
and the USDA-reqmred records for 2 years. ‘ :
Landowner and Locatlon
Name, address, and telephone of person or business who owns or controls the property:
y

v| v| v| Legal Description of Application Area:

Applicator

v| v| v| Applicator (Name of Person Applying Chemical):

v| Applicator Certification Number:

V] Applicator Contractor:

Application Information

v| | Supplier of Chemical Product:

v v| v| EPA Registration Number and Product Brand Name:

v| ¥] v| Number of Acres Treated:

v] v| | Per Acre Application Rate:

v] Total Amount of Pesticide Product Applied:

v Carrier Used, including Rate/Acre:

v] | Application Equipment Used (Aerial, Backpack, Etc.):
If Aerial F.A.A. Aircraft Number:

v| v| Crop (enter “forest” for forestry applications}:

v] v] v| Date of Application:
Beginning Time: Ending Time:

ODF Only: Weather Information (For Aerial Applications Measure and Record Information Hourly; For
Ground-Based Pressurized Broadcast Application Measure and Record Information at the Beginning and
End of Each Day’s Application):

Time:

Air Temperature

Relative Humidity

Wind Speed

Direction wind coming
from (e.g., N or NNW)

Applicator Signature:

! Oregon Department of Forestry requirements for all pesticide applicators

% Oregon Department of Agriculture requirements for commercial and public applicators. Applicators must also
report to the Pesticide Use Reporting System at http://oregon.gov/ODA/PEST/purs_index.shtml.

* U.S. Department of Agriculture requirements for private pesticide applicators using restricted use products.
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Northwest Oregon Area

Astoria District
92219 Hwy 202
Astoria, OR 97103
(503) 325-5451

Forest Grove District/Forest Grove
Unit

801 Gales Cr. Rd

Forest Grove, OR 97116

(503) 357-2191

Columbia City Unit
405 E Street

Columbia City, OR 97018
(503) 397-2636

North Cascade District/Santiam Unit
22965 North Fork Rd SE

Lyons, OR 97358

(503) 859-2151

Molalla Unit
14995 S. Hwy 211
Molalla, OR 97038
(503) 829-2216

Tillamook District
5005 East 3rd
Tillamook, OR 97141
(503) 842-2545

West Oregon District/W. Oregon Unit
24533 Alsea Hwy

Philomath, OR 97370
(541) 929-3266

Dallas Unit

825 Oak VillaRd
Dallas, OR 97338
(503) 623-8146

Toledo Unit

763 NW Forestry Rd
Toledo, OR 97391
(541) 336-2273

ODF Field Offices Directory

Southern Oregon Area

Coos District

63612 Fifth Road
Coos Bay, OR 97420
(541) 267-3161

Douglas District

1758 NE Airport Road
Roseburg, OR 97470
(541) 440-3412

South Cascades District/
East Lane Unit

3150 Main Street
Springfield, OR 97478
(541) 726-3588

Sweet Home Unit

4690 Hwy 20

Sweet Home, OR 97386
(541) 367-6108

Western Lane District
P.O. Box 157
Veneta, OR 97487
(541) 935-2283

Southwest Oregon District/
Medford Unit (Central Point)
5286 Table Rock Rd

Central Point, OR 97502
(541) 664-3328

Grants Pass Unit

5375 Monument Drive
Grants Pass, OR 97526
(541) 474-3152

ODF on the Internet

Eastern Oregon Area

Central Oregon District/ Prineville Unit
3501 E. 3" Street

Prineville, OR 97754

(541) 447-5658

The Dalles Unit

3701 W. 13th St

The Dalles, OR 97058
(541) 296-4626

John Day Unit
P.O. Box 546

John Day, OR 97845
(541) 575-1139

Klamath-Iake District/
Klamath Falls Unit

3200 DeLap Road
Klamath Falls, OR 97601
(541) 883-5681

Lake Unit

2290 North 4th Street
Lakeview, OR 97630
(541) 947-3311

Northeast Oregon District/

La Grande Unit

611 20th Street

La Grande, OR 97850 (
(541) 963-3168 =

Pendleton Unit

1055 Airport Road
Pendleton, OR 97801
(541) 276-3491

Wallowa Unit

802 W. Hwy 82
Wallowa, OR 97885
(541) 886-2881

Current Oregon forest practice rule information is available on the Internet at:

http://egov.oregon.gov/ODF
(click on “Private Foresis”)
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MEMORANDUM OF AGREEMENT
Between
The Oregon Department of Agriculture
And
The Oregon Board of Forestry

July 6, 1985

This Memorandum of Agreement is entered into between the Oregon Department of
Agricuiture, hereinafter referred to as "Agriculture," and the Oregon Board of Forestry,
hereinafter referred to as "Forestry," to delineate the responsibilities and activities to
be performed by each agency in regulating the use of pesticides on forestlands in
Oregon. For this agreement, pesticides means any substance or mixture of
substances meeting the definition provided in ORS 634.006 (8).

For the purposes of this agreement, "forestland" subject to the Oregon Forest
Practices Act means land which is used for the growing and harvesting of forest tree
species, regardless of how the land. is zoned or taxed or how any state or local
statutes, ordinances, rules or regulations are applied. In this context, forestland does
not include land dedicated for tree nurseries or seed orchards. "Forest tree species",
as defined by ORS 527.620 (7), do not include cuitured Christmas trees or intensively
managed, short-rotation hardwood plantations.

Preamble

The Oregon Legislature has authorized Agriculture to regulate the registration,
distribution, and use of pesticides in Oregon. This authority is contained in Oregon
Revised Statutes (ORS) Chapter 634, known as the "Oregon Pesticide Control Act"
and dates back to 1953. Since 1976, Agriculture has -annually entered into
cooperative agreement with the United States Environmental Protection Agency (EPA)
Region 10 regarding the enforcement of the Federal Insect&mde, Fungicide, and
Rodenticide Act (FIFRA) in Oregon.

The Oregon Legislature has authorized Forestry to establish standards for forest
practices in Oregon to encourage economically efficient forest practices that assure
the continuous growing and harvesting of forest tree species and the maintenance of
forestland for such purposes as the leading use on privately owned land, consistent
with sound management of soil, air, water, fish and wildlife resources and scenic
resources within visually sensitive corridors. - This authority is contained in ORS
527.610 to 527.992, known as the "Oregon Forest Practices Act" and dates back to
1971. Forestry is specifically directed by statute reference to consult with Agriculture
before adopting rules on pesticide control [ORS 527.710 (4)(k}]. '




Memorandum of Agreement, July 6, 1995

Both Agriculture and Forestry have adopted administrative rules to carry out the
purposes and intents of their respective authorizing statutes. The Forestry rules are
administered and enforced by the State Forester.

Agriculture and the State Forester are members of, and active cooperators in, the
Oregon Pesticide Analytical and Response Center (PARC). PARC coordinates and
reports on state interagency investigations of actual or alleged health and
environmental incidents involving pesticides in Oregon.

Mutual Agreements

A. The Roles of Agriculture and Forestry

1. In Oregon, Agriculture has entered into cooperative agreements with EPA

regarding investigation, enforcement, applicator certification, groundwater
protection, and worker protection under FIFRA. Through these agreements,
EPA has recognized Agriculture as the state lead agency for the regulation of
pesticides in Oregon. Also through these agreements, EPA has authorized
primacy to Agriculture for enforcement of FIFRA in Oregon.

The Oregon Pesticide Control Act, and resulting administrative rules, provide

the mechanism through which Agriculture carries out its” responsibilities to

enforce FIFRA. The Oregon Pesticide Control Act can be, and in many
instances is, more strict in the regulation of pesticides than is FIFRA.

in addition to the process for registration of pesticides by EPA, the Qregon
Pesticide Control Act requires: (1) registration of pesticides, (2) education and
licensing of certain pesticide users (including commercial pesticide applicators,
operators, and dealers), (3} record-keeping, and (4) application of pesticides in
accordance with product labeling. Agriculture has authority to conduct
investigations, and take enforcement actions, including imposition of civil
penalties, when a violation has been documented.

Agriculture will continue to exercise its statutory authority and responsibility as
the lead agency for licensing pesticide users and for regulating the registration,
distribution, and use of pesticides in Oregon, including forestiands.




Memorandum of Agreement, July 6, 1995

2. Forestry’'s pesticide regulatory authority is limited to prescribing best
management practices to ensure protection of soil, air, water, fish, and wildlife
resources when pesticides are used on forestlands. The purpose of the
chemical rules is to ensure that chemicals used on forestland do not occur in
the soil, air, or waters of the state in quantities that would be injurious to
wildlife, aquatic life, or to water quality, and to ensure that the vegetative

_ components of riparian management areas and resource sites receive protection
on chemical operations consistent with the protection expected on harvest
operations.

The forest practice chemical rules must not be inconsistent, while minimizing
duplication, with the requirements of :

L FIFRA administered by EPA;

L Oregon’s pesticide control laws administered by Agriculture;

° Oregon’s hazardous waste laws administered by the Department of
Environmental Quality;

® QOregon’s hazard communication rules administered by the Occupational

Safety and Health Division; and
@ The Federal Safe Drinking Water Act administered by the Oregon Health
Division.

Forestry will exercise its statutory authority and responsibility to establish
standards to be administered by the State Forester for the application of
pesticides on Oregon forestlands. Forestry will also consider and accommodate
the rules and programs of Agriculture to the extent deemed by Forestry to be
appropriate. and consistent with the Oregon Forest Practices Act and with
Forestry's stated goal of ensuring that regulation of pesticides on forestlands
is consistent with pesticide regulation on other land uses in Oregon.

B. Implementation Program

1. Pesticide Product Label Requirements Interpretation

Agriculture shall have sole state agency authority for interpreting pesticide
product label requirements.

When the State Forester becomes aware of disagreements or uncertainties
involving the interpretation of label requirements for forestry pesticides, the
State Forester shall inform Agriculture and request clarification. Agriculture will
respond with label interpretation.
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When the State Forester becomes aware of practices that are potentially
inconsistent with the requirements on the applicable product label, the State
Forester shall inform the affected parties, gather information on such practices,
and inform Agriculture. Agriculture may conduct an additional investigation and
will determine If an enforcement action, under the authority of its statutes and
rules, is appropriate.

EPA shall have final authority for aﬁpro ving any changes in pesticide product
fabels.

When the State Forester becomes aware of the potential need for changes in
a product label to better protect forest resources, the State Forester shall
inform Agriculture. Agriculture will determine if recommendations to EPA for
pesticide product label modifications are necessary.

2. Administrative Rule Development

Forestry and Agricufture will coordinate in the development of any
administrative rules that address the application of pesticides on forestlands.

The State Forester and Agriculture will cooperate to ensure that any rules
proposed for Forestry adoption (QAR Chapter 629) and any resulting rule
guidance are consistent with Agricultures rules and statutes. Agriculture will
inform the State Forester when changes are proposed to OAR Chapter 603, the
Oregon Pesticide Control Act, or FIFRA that could affect the application of
pesticides or other chemicals on forestlands. When such changes are finalized
by Agriculture, Forestry will revise the forest practice chemical rules as needed
to maintain consistency with these other laws, while still meeting the intent of
the Forest Practices Act.

3. inspections.

Forest practices foresters (FPFs), under the direction of the State Forester, will
act as the primary state inspectors of forest operations involving the application
of pesticides. FPFs will be directed to communicate with Agriculture and to
assist in Agriculture’s investigation when product label' compliance questions
arise on forest operations. FPFs and Agriculture investigators will investigate
pesticide-related field situations in the most efficient manner possible.
Investigation information will be shared among FPFs and Agriculture
investigators.
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4. Field Sampling and Sample Analysis

Agriculture and the State Forester will cooperate in the collection of water, soil,
foliage, tissue, or other types of samples that may be needed to administer and
enforce Agriculture’s and Forestry’s rules.

When one agency requests the other agency to collect a sample, the agency
receiving the request will cooperate to the extent that available resources and
other workloads will allow. In such cooperation, the agencies wilt agree to the
sample collection, storage, and documentation protocols to be used. The cost
of analyzing the sample will be borne by the requesting agency.

5. Citations and Civil Penalties

Citations will be issued by the State Forester when violations of the forest
practice rules or the Forest Practices Act are detected. Citations will be issued
by Agricuiture when violations of the Oregon Pesticide Control Act are
determined by Agriculture. Information regarding violation determinations,
enforcement actions, civil penalty procedures, contested case hearings, penalty
collection processes, and historical violation records will be shared between the
two agencies.

The State Forester and Agriculture may coordinate in taking enforcement
actions for activities which violate both the Oregon Pesticide Control Act and
the Oregon Forest Practices Act. Enforcement action taken by one agency will
not preclude the taking of enforcement action by the other agency. Both
agencies may issue citations for pesticide product label violations. However,
impaosition of civil penalties for pesticide product label violations will generally
be deferred by the State Forester to Agriculture.

6. Training

Agriculture and Forestry will cooperate to encourage forest landovwvners and
licensed operators who apply forest pesticides to receive ongoing training on
current forest pesticide products and the special conditions affecting forest
pesticide applications.
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C.

Coordination

Agriculture and Forestry mutually agree to designate the Assistant Director of
the Oregon Department of Agriculture and the Director of the Oregon
Department of Forestry’s Forest Practices Program as contact persons to
coordinate the execution of this Memorandum of Agreement.

Administration

This Memorandum of Agreement will remain in effect unless it is replaced by
another Memorandum of Agreement, or it is terminated either by mutual
consent of the parties, or by thirty days’ notice of cancellation from one party
to the other party. Such termination shall be in writing.

Agriculture and the State Forester will review this Memorandum of Agreement
through regularly scheduled annual coordination meetings. Any
recommendations for modifying this Memorandum of Agreement will be
forwarded to the Board of Forestry for consideration.

Expenditure of Funds

Nothing in this Memorandum of Agreement shall be construed as obligating
Agriculture, Forestry, or the State Forester to expend funds or involve either
party in any contract or other obligation for the future payment of money in
excess of appropriations authorized by law and administratively available for
this work.

OREGON DEPARTMENT OF ; OREGON BOARD OF FORESTRY

AG

ULTURE

Date:

Director‘%F G =G5 ggfg 7 /;g 7/ 95—

XA ADAVIDMMOADRAFT.11
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Introduction

Forest pesticides, which include herbicides, fungicides, insecticides, and rodenticides, are commonly used to aid in
the re-establishment, growth, and survival of forest tree species throughout Oregon. In 1997 the Oregon Board of
Forestry revised forest practice rules governing application of pesticides and other chemicals (OAR 629-620). The
rule revision process committed the Oregon Department of Forestry fo monitor the effectiveness of the rules and
report those findings to the Board of Forestry (OAR 620-620-700). In particular, the goal of this study was to test the
effectiveness of the forest practice rules in protecting fish-bearing (Type F) and domestic use (Type D) streams from
unacceptable drift contamination during aerial applications of forest pesticides.

This study was designed through a subcommittee of the rule revision committee. The subcommittee members (page
IV) represented the National Coalition for Alternatives to Pesticides, private landowners, Department of
Environmental Quality, Oregon Department of Agriculture, Oregon State University, city water commissions, National
Council for Air and Stream Improvement, private monitoring consultants, and Oregon Department of Forestry. This
subcommittee reviewed and approved the methods described and implemented for this study.

Rules and Requlations

The Oregon Department of Forestry (ODF) regulates forestry operations on non-federal forestiand. Landowners and
operators are subject to the Oregon Forest Practices Act when they conduct any commercial activity relating to the
growing or harvesting of trees. The Oregon Forest Practices Act (FPA) was adopted in 1972. The overarching
objective of the act s to:

“encourage economically efficient forest practices that assure the continuous growing and harvesting of
forest tree species and the maintenance of forestland for such purposes as the leading use on privately
owned land, consistent with sound management of soil, air, water, fish and wildlife resources and scenic
resources within visually sensitive corridors as provided by ORS 527.755 that assures the continuous
benefits of those resources for future generations of Oregonians.” (ORS 527.630 Palicy, Oregon Forest
Practices Act) '

The Oregon Board of Forestry has been vested with exclusive authority to develop and enforce statewide and
regional rules. The forest practice rules are designed to address the resource issues identified in the FPA objective.
The rules are categorized into divisions, and each division has a description of purpose. The purpose statements
further refine the broad objectives of the rules and act.

The focus of this monitoring project was on a subset of Division 620: Chemical and Other Petroleum Product Rules.
The purpose of the Division 620 rules is to “ensure that chemicals used on forestiand do not occur in the soil, air or
waters of the state in quantities that would be injurious to water quality or to the overall maintenance of terrestrial or
aquatic life.” While “chemicals” is defined in Oregon Administrative Rule 629-600-100 (11) as all classes of
pesticides, plant regulators, petroleum products used as carriers, and adjuvants (e.g. surfactants, control additives),
this study only monitored herbicides and fungicides. Note that the rule does not require that all measurable
concentrations of chemicals in the waters of the state be avoided. Instead, the rule focuses on requiring best
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management practices that are intended to ensure that chemicals do not reach the waters of the state at
concentrations that could be injurious to water quality and terrestrial or aquatic life.

In addition to compliance with ODF regulations, operations involving the use of pesticides are also subject to related
laws administered by the Oregon Department of Agriculture, Department of Environmental Quality, Occupational
Safety and Health Division, Water Resources Department, and the Health Division (OAR 629-620-000).

As stated earlier, this study focused on aerial applications of herbicides and, to a lesser extent, fungicides. The rules
regarding aerial application of these pesticides maintain that operators shall only apply them under weather
conditions that will protect non-target resources and comply with the product label (OAR 629-620-400 (3)). Direct
aerial herbicide application may not occur within 60 feet of significant wetlands, Type F or D streams, large lakes,
other lakes with fish use, and other areas of open water larger than one-quarter acre at the time of application (OAR
- 629-620-400 (4)). No herbicide application buffer is specified in the chemical rules for streams which are neither
Type F nor D (Type N streams). However, all herbicide applications must be conducted in compliance with the
product label and also ensure the retention of the riparian vegetation components required by the forest practices
water protection rules. '

Direct aerial application of fungicides may not occur within 300 feet of significant wetlands, Type F or D streams,
large lakes, other lakes with fish use, other areas of open water larger than one-quarter acre at time of application,
and within 60 feet of flowing Type N streams (OAR 629-620-400 (7). This study focused on Type F and D streams,
although three Type N streams were sampled. These Type N streams had overstory vegetative buffers, a practice
not required for Type N streams. See Table A-1 in Appendix A for details on buffer requirements for all aerial
chemical applications.

Forest Practices Monitoring Program
The Aerial Pesticide Application Monitoring Project is just one component of the forest practices momtonng program
(Dent 1998) and is an example of effectiveness monitoring. A set of monitoring questions has been developed which
guide monitoring efforts in determining if the forest practice rules are effective (effectiveness monitoring),
implemented properly (compliance monitoring), and based on accurate assumptions (validation monitoring). The
monitoring questions were formulated with significant input from the public and vested interest groups during the
1994 strategic planning process. The forest practices monitoring program currently coordinates separate projects to
monitor compliance with forest practice rules and the effectiveness of forest practice rules with regard to landslides,
riparian function, stream temperature, juvenile fish passage, and sediment delivery from forest roads. Validation
monitoring is being conducted to test the basic assumptions underlying the riparian forest practice rules.

Past Findings With Regard to Aerial Appllcatlon of Pestlmdes

Water Sampling Results :

Forest pesticide monitoring has taken place in Washington and Oregon over the past 16 years. Results from three

different studies indicate that the majority of the 24-hour-average composite samples contained either no detectable

residue or less than 1.0 ppb of the applied pesticide (Figure 1). From 1980 to 1987, ODF implemented a water-

sampling program to assess the effectiveness of the forest practice rules (in effect at the time) at protecting the

waters of the state (Oregon Department of Forestry, Forest Practices Monitoring Program 1992). A representative
subset of total pesticide applications was monitored totaling 153 water samples. Of 153 samples analyzed, 86

- percent (132 samples) resulted in no detectable pesticide residue. A subsequent study was carried out from 1989 to
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1990 by ODF to assess herbicide applications again. Of 52 samples analyzed, 83 percent (43 samples) resulted in
no detectable herbicide. -

The Washington Timber Fish and Wildlife Program (TFW) intensively monitored six operations during 1991 (Rashin
and Graver 1993). Of six samples analyzed, 83 percent (5 samples) contained 0.13 to 0.56 parts per billion (ppb) of
the applied herbicide. Results of these three studies indicate that under most conditions, pesticide concentrations
greater than 1 ppb are relatively rare as a result of forest operations.

Peak Concentrations Generated By Precipitation

Additional peaks in pesticide concentrations may occur after the first rainfall and subsequent runoff. Sufficiently large
precipitation which expands the ephemeral stream system can result in flowing water coming into contact with
pesticide deposits (Ice 1994; Norris 1980). The potential for subsequent peaks depends on the elapsed time
between the pesticide application and the first runoff event, the expansion of the channel, the decay rate of the
pesticide and the antecedent storm conditions. Professional judgment must be used to determine when there is
sufficient rainfall to produce runoff. In the TFW study, the authors determined that rainfall events that occurred within
the first 72 hours of the operation were the most important. They recommended sampling within the initial 12 hours
after runoff begins.

Water Sampling Results -

g ODF 1980 TO 1987 (132
samples)

g ODF 1989 TO 1990 (50 samples)

TFW 1993 (6 samples)

Number Of Samples

Not <1 11-59 60- 11-100 > 100
Detected 10.9

Concentration (ppb)
- Figure 1. Pesticide Monitoring Results From Three Studies in Washington and Oregon

A 1999 study (Michael et al.) conducted in Alabama (in which hexazinone was applied well above the legal Oregon
FPA level), found that the concentration of herbicide peaked several times from increased streamflow as long as 30
days after application. However, this study was designed to test the effects of hexazinone on aquatic insects. The

application rate was three times the operationally prescribed rate, most likely in an attempt to assure that herbicide

contamination would occur, and involved the application of pellet and liquid form of hexazinone.



Study Design
Monitoring Questions
This project was designed to answer the following monitoring questions:

Are forest practice rules protecting water quality from drift contamination during aerial applications of pesticides?
Are forest practice rules protecting riparian vegetation during aerial applications of herbicides?

In order to answer these questions ODF collected water quality samples on 26 volunteered herbicide and fungicide
applications and surveyed riparian vegetation on 24 RMAs from 14 randomly selected harvest units. The 40
operations monitored in this project represent 2.1% of the average number of herbicide and fungicide applications
(1,896) completed each yearin the 1990's. However, this annual average (1,896) number of operations includes all
aerial, hand, and roadside herbicide and fungicide applications. Therefore, the 40 sites monitored-and surveyed for
this study actually represent a portion of aerial applications at some level greater than 2.1%.

Trained field crews under the supervision of the ODF monitoring coordinator implemented the majority of this
monitoring project. Other forest practices staff, landowners, and operators coordinated on different aspects of the
project. Water quality monitoring took place in the spring and fall, while the vegetation surveys took place in the
summer and fall. The Oregon Department of Agriculture (ODA) laboratory analyzed the water quality samples.

Water Quality Sampling Design

Nineteen sites were sampled in the Fall of 1997 and seven sites in the Spring of 1999. The sites were freated with
either herbicides or fungicides. There were no insecticide operations conducted during the sampling period so this
practice could not be monitored. Six samples were collected at each spray operation: one before the operation
(control), and one each at 15 minutes, 2 hours, 4 hours, 8 hours, and 24 hours after the operation.

Sample Location Samples were collected approximately 0 to 200 feet downstream of the treatment unit boundary.
Sample sites were accessed without walking or driving through the treatment units. The collection sites, had a
uniform cross-section (no backwater or eddies) and had adequate flow to facilitate sample collection.

Sample Timing A control sample was collected within approximately one to two hours prior to application. The post-
operation samples were timed to capture setintervals after the parcel of stream water that would have been in the
unit during the application flowed through the sample location. The timing of sample collection was, therefore, based
on the travel time of the water moving through the treatment unit. For example, the time of collection for the 15-
minute sample was calculated as follows: -

L/v/60seconds + 15 minutes = 15 minute sample time

L = length (feet) of stream between top of treatment unit and sample point plus length (feet) of
stream between bottom of treatment unit and sample point divided by 2

v = average stream velocity (ft/ sec), measured with a velocity meter before control sample
collection '



Runoff Sampling The goal of ODF was to implement runoff sampling at all sites where a runoff event occurred within
the first 72 hours of the pesticide application. This was not implemented for the 19 operations sampled in 1997 due
to lack of resources. However, runoff-generating precipitation events were noted during the first 24 hours after spray
for three of the Fall 1997 sample sites, effectively making seven of the preset-interval samples collected for these
three sites runoff samples. The 72-hour runoff sampling procedure was implemented for the 1999 sample-
operations. However, no runoff-generating events occurred within 72 hours of application for any of the seven 1999
sample operations.

Collection Procedures The Oregon Department of Agriculture (ODA) laboratory has defined specific container and -
storage temperature requirements for given chemicals. These procedures were followed for ODF’s sampling
program. Monitoring personnel arrived at the sampling site without physical contact with vehicles or personnel from
the spray operation and complied with the following procedure:

1. All equipment was clean and free of chemical residues. For each sample, a new pair of surgical-type sanitary
gloves and pick up container were used.

2. Two labels were filled out and placed on bottle and lid. When using a plastic container, the sample number was
written directly on the bottle as well as on the label.”

3. Samples were taken while standing downstream of the sample location. Clothing was ndt allowed to make
contact with the water.

4. Triple-rinsing of the sample container was done at the sample site, with rinse water emptied downstream.

5. While facing upstream, container was slowly sunk into the main flow of the water column until the lip was just
below the surface and filled container. '

6. ODF Water Quality Sémpling forms were filled out (Figure A-3, Appendix A).

Sample Storage and Delivery to ODA Laboratory Samples were immediately put into watertight cold storage with a
leak-proof cooling device (blue-ice, frozen water jugs, double-bagged ice cubes) and remained so until analyzed.
Sampies were transported to the laboratory as soon as possible. At no time were samples in contact with personnel
directly involved with the pesticide application.

Selecting the Test Pesticide and Method Detection Limits

Often times, more than one chemical was applied in solution to a given sne The pesticide acfive ingredient apphed
at the highest concentration was selected for testing. After obtaining the brand name and the ounces per acre of all
chemicals applied (from the landowner/operator) in the solution, the following formula was used to identify the
pesticide active ingredient being applied with the highest concentration:

(% Concentration)*(Applied ounces per acre) = Actual ounces per acre

This is the chemical that was tested for in the lab. Percent concentrations of chefnicals were derived from label
information. Table A-2 in Appendix A provides information for commonly encountered brand names.

The method detection limit (mdl) defines the lowest concentration at which the indicated contaminant can be
detected. Samples from 21 sites were tested at an mdl of 1 ppb. This means that if the pesticide active ingredient
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was present at levels of 1 ppb or greater, the lab would have detected it. The remaining samples from five sites were (
tested at mdls of 0.04, 0.1, 0.5 ppb. These samples were tested at a lower limit due to a miscommunication with the -
lab. All these detection limits are well below what is currently considered injurious to human health and aquatic and -
terrestrial life (see Evaluation Methods section in this paper). Such low mdls were selected in the event that the

current state of knowledge regarding these “toxicity criteria” should change.

Riparian Vegetation Protection

Effectiveness of forest practice rules in protecting riparian vegetation during aerial herbicide applications was
evaluated as part of the ODF's Best Management Practices Compliance Monitoring Project (BMPCMP). The
BMPCMP is an ongoing project (1898-2001) that evaluates randomly-selected harvest operations throughout the’
state for compliance with various forest practice rules. During herbicide applications, the riparian vegetation
identified by the water protection rules must be protected. “Protection” means no direct application and no damage
resulting in the loss of function of the riparian area. Protection of understory and overstory vegetation from aerial
herbicide applications was surveyed on 24 RMAs from 14 randomly selected harvest operations. Herbicide
application occurred six to eighteen months prior to the field evaluation.

Evenly spaced transects were established every 100 to 200 feet depending on the length of the RMA, with fransects
perpendicular to the stream. Along each transect the crew surveyed understory and overstory vegetation for impacts
from aerial herbicide applications (e.g. deformed or curled leaves, spotting, or dead vegetation). :

Operator Questionnaire. The operators/andowners filled out a questionnaire (Table A-4, Appendix A) déscribing the
aerial application. This questionnaire provided information on chemicals applied, weather conditions, application (
rates, flight and equipment specifications, and offset from stream edge.

Site and Operation Characteristics

Sixteen sites were located in the Coast Range georegion, eight in the Interior georegion, and two in the Western
Cascades georegion. Figure 2 shows the general location of each sample site. Twelve small, nine medium, and
five large streams were sampled from these georegions. Twenty-one were Type F streams, three were Type D
streams, and two were Type N streams. The Type N streams (both small) had overstory canopies similar to those
found along Type F streams, a practice not required for small Type N streams. Table 1 displays the characteristics
for each site. Stream widths averaged nine feet, with average velocity and stream flow of one foot per second and
one cubic foot per second, respectively. The average stream length through the-harvest unit was approximately
2000 feet. '



Figure 2. Water Quality Monitoring Operation Locaﬁons. Oregon with county lines; dots represent sampling
locations. ‘ .

Operation characteristics such as weather conditions, application rates, and application methods are detailed in
Table 2 and Table 3. Average wind speed was 1 mph. Average relative humidity and air temperature was 79% and
64°F, respectively. Flight altitude and speed averaged 34 feet and 46 mph, respectively. On average, aerial
herbicide and fungicide applications along Type F and D streams and fungicide applications along flowing Type N
streams (all 26 sites) were 100 feet away from stream edges (60-foot buffer required by FPA). The two aerial
applications of fungicide along Type F streams stayed 300 feet away from the stream edges (300-foot buffer required
by FPA). See Table A-1in Appendix A for complete buffer requirements.

In general, aerial pesticide applications consisted of mixtures of multiple products along with surfactants (Table 3).
Water quality samples were tested for the pesticide presentin the highest concentration at each site. There were
seven different pesticides that appeared in highest concentrations and were tested for. They included 12 sites with
glyphosate; four with chlorothalonil; three with 2,4-D ester; two each with tryclopyr, clopyralid, and hexazinone; and
one with sulfometuron (see Table 3). See Table B-1 in Appendix B for operational equipment used and Appendix C
for site maps showing spray boundary and sampling location.



Table 1. Site Characteristics

Avg. Stream | Wetted | Length Sample FPA
Site Geo- | Stream | Stream Vel. Flow** Width |of Stream| Dist. to | Required
# | Year | region* Size Type (ft/s) (ft3/s) (ft) (ft) Unit (ft) | Buffer (ft)
3 1997 IN . S D 0.05 - - 1 100 60 -
6 1997 CR L F 0.27 26 1932 44 60
7 1997 CR S F 0.05 0.27 - 1600 227 60
8 1997 IN S F 0.81 0.34 2.5 4500 189 60
9 1997 CR M F 1.8 - - 1000 50 60
10 | 1997 CR L F 3 - - 1500 50 60
11 | 1997 CR M F 2.5 4.87 45 3000 150 60
12 | 1997 IN M F 2 1.14 3.5 1000 100 60
13 | 1997 WC S D 3 - - 600 0 60
14 | 1997 WC S D 3 - - 100 700 60
15 | 1997 CR M F 0.27 0.2 2.5 1400 170 60
16 | 1997 - IN S F 1 - - 1600 200 60
17 | 1997 CR L = 0.5 - 25 1500 10 - 60
18 | 1997 CR M F 0.4 2.72 4 400 0 60
19 | 1997 CR S F 0.28 0.25 3.5 3850 150 60
20 | 1999 CR S F 0.23 - 3 800 200 60
21 | 1999 CR M F 1.8 - 11 3900 164 60
22 | 1999 CR M- P 1.31 - 8 1300 165 60
23 | 1988 IN L F 1.9 B 18 7780 160 60 -
24 | 1999 IN M F 4.56 - 9 2300 100 60
25 | 1999 IN M F 1.63 - 9 3200 143 60
26 | 1999 IN L F 1.43 - 11 3920 150 60
Average 1 1 9 2019 150
Maximum 0.05 0.2 2.5 100 0
Minimum 4,56 4.87 26 7780 700

* CR = Coast Range, IN = Interior, WC = Western Cascades.

** - = No data available ‘
w =sites 1, 2, 4, and 5 were fungicide applications, all others were herbicide applications




Table 2. Weather Conditions and Operations Characteristics

Wind Relative Air Flight Flight | Actual
Site |Applicat.| Runoff | Speed*™| Wind Humid. Temp.- | Altitude Speed Buffer
# Season-| ‘Event (mph) Dire_gtion* (%) (°F) (ft) (mph) Width
6 Fall No 0 NA 90 62 30-150 45 60-100
7 Fall - No 0 NA g5 55 40-50 45 60-100
8 Fall Yes oo - - - - - -
9 Fall No 1-2 N 82 54 10-50 55 2
10 | Fall ~ No - - - : - - - -
11 © Fall . No 0-2 SW 65 71 30 45 60-100
12 . Fall No 0-3 E 75 65 <50 45 60-100 .
13 Fall No 1-2 SE - - - - -
14 Fall No - 1-3 SE - - - - -
15 Fall No 2-3 SW 93 64 40-60 45 60-100
16 . Fall No 0 NA 58 67 varies 55 >60
17 Fall No 1-3 SE 88 57 40-60 45 60-100
18 Fall No - - - - - - -
19 Fall No 0 NA . 94 62 40-60 45 60-100
20 Spring | No 0 NA 76 54 40 45 >60
21 Spring No 1-2 E 56 54 10-20 50 60-100
22 Spring No 1-2 NE 83 83 10-20. 50 60-100
23 Spring No 0 NA 65 65 30 49 >100
24 Spring No 2-3 NW 74 74 20-70 45 >100
25 Spring No 1-5 NE 91 91 60 45 - 60-100
26 Spring No- 2-3 SW 65 65 25 50 100
. Average 1 79 64 34 46 1107
Maximum 4 100 a1 90 55 257
Minimum 0 54 54 10 37 60

~* NA = Wind direction not applicable for wind speeds of zero.
** . = Data not available

# = Average spray buffer from stream for herbicide applications only, excludes fungicide applications
= sites 1, 2, 4, and 5 were fungicide applications, all others were herbicide applications



Table 3. Target Pest, Chemicals Applied and Rate Information

Site Spray Pesticide Use Pesticide Percent | Actual Other Use | Surfactant Use |Carriers| Mix
# Target Brand Name Rate Active Concen. Rate Pestic. | Rate” Added Rate* | Used** | Rate™
(oz/ac) Ingredient (%) (oz/ac) (oz/ac) (oz/ac) (gal/ac)
Weedone LVE 32 2,4-Dester [ B
Arsenal 6
6 |Misc. brush Accord 48 Glyphosate 415 19.9 Oust 3 Sylgard 308 3.2 water 10
and maple * Escort 1
Misc. brush : Escort 3
7 |and grasses Accord 64 Glyphosate 41.5 26.6 Qust 1 Activator 80 8 water 10
8 |- Accord 64 Glyphosate 415 26.6 Oust 3 R-11 8 - -
Arsenal 4
9 |Misc. brush Accord 48 Glyphosate 415 18.9 Oust B NU-Film 4 water -
and gr Escort 1
Activator 80
10 |- Accord 48 Gyphosate 41.5 19.9 Arsenal 5 2 - -
Misc. brush
11 |and grasses Accord 48 Glyphosate 41.5 19.9 Qust 3 LI 700 2 - -
Maple Sylgard 308
12 |and grasses Accord 80 Glyphosate 41.5 33.2 Oust 3 32 water 10
Bivert 6
13 |- Garlon 4 32 Triclopyr 61.6 19.7 Oust 2 STA-PUT 4 water -
Bivert 6
14 |- Garlon 4 32 Triclopyr 61.6 19.7 Qust 2 STA-PUT 4 water -
Misc. brush Activator 80
15 |and maple Accord 40 Glyphosate 41.5 16.6 Oust 3 2 water 5
Misc. brush Arsenal 6 . |Sylgard 309
16 |and maple Accord 64 Glyphosate 415 26.6 Oust 3 3.2 water 10
Grasses Activator 90|
17 |and maple Accord 40 Glyphosate 41.5 16.6 QOust 3 . 2 water 5
Arsenal 8 '
18 |- Accord 48 Glyphosate 41.5 19.9 " Oust 3 R-11 16 water 5
Misc. brush ; Activator S0
19 |and maple Accord 40 Glyphosate 415 16.6 Oust 3 2 water
Misc. brush
20 |and grasses Transline 8 Clopyralid 0.41 3.3 Oust 2 None NA Water 5
Misc. weeds -
21 |and grasses Transline 8 Clopyralid 0.41 3.3 Oust 2 None NA Water -
Misc. weed
22 |and grasses Velpar 64 Hexazinone 0.25 16 Oust 2 None NA- Water -
Madrone Water B
23 |and oak Low Vol 6 45 24D 835 384 |Garlon4| 616 None NA Diesel 35
Misc. brush i :
24 |and grasses Velpar 64 Hexazinone 0.25 16 Oust 3 None NA Water 10
Misc. brush
25 |and alder Low Vol 6 64 24-D 88.8 56.8 None NA STA-PUT 6.4 Water -
Misc. brush
26 |and grasses Oust 3 Sulfometuron 0.75 2.25 None NA None NA Water 10

* NA = Not applicable
** - = Data not available
= sites 1, 2, 4, and 5 were fungicide applications, all others were herbicide applications

10



Tahle 4. Surface Water Quality Criteria for Forest Chemicals. (Provided by Dr. N. |. Kerkvliet, OSU Extension
Toxicology Specialist). Water Quality Criteria expressed as an average 24-hour concentration in surface water. All

values in parts per billion (ppb).

CHEMICAL HUMAN HEALTH FISH INVERTEBRATES
(10 day HA?) 48- or 96-hr LCso* 48- or 96 hr LCso
(100-fold safety factor)
MOST COMMONLY APPLIED
FOREST HERBICIDES .
2,4-D amine 300 salmon 3500 daphnia 4000
1| 2,4-D ester 300 bluegill 7 daphnia 100
Atrazine 100 trout 45 ' midge 720
Clopyralid 5003 trout 1030 daphnia 2.25 x 105
Glyphosate (w/o surfactant) 17500 salmon 6800 : daphnia 9.3x105
Glyphosate (w/surfactant) 17500 trout 13 ; daphnia 300
Hexazinone 25000 trout 3200 daphnia 52000
Imazapyr 100008 trout 1100 daphnia 3.5x10¢
Metsulfuron methyl 2500¢ trout 1500¢ daphnia 1.5x10%
Sulfometuron methyl 1000e trout 125 daphnia 12500f
Triclopyr amine 509 trout 1170 daphnia 1.2x10%
Triclopyr ester 50 frout 7.4 no data found
MOST COMMONLY APPLIED
FOREST INSECTICIDES _
Bacillus thuringiensis exempt trout>12x10%spores/L N/A
Carbaryl 1000 brook trout 6.9 stonefly 1.7 fo 29
daphnia 5.6
Diflubenzuron 2001 trout 1350 stonefly 2.0
‘ daphnia 0.015
MOST COMMONLY APPLIED
FOREST FUNGICIDES :
Chlorothalonil 200 trout 0.5 daphnia 70
FERTILIZERS .
Free Ammonia nodata salmon 83 general 53 to 22,800
Nitrate -N 10,000i no data no data
Ammonia-N 500 no data no data
Ammonium sulfamate 30,000k carp 10,000 no data
no data fish 1.8 no data

Footnotes to Table 1:

DIESEL (used as a carrier)

a) unless otherwise indicated. HA = health advisory
aa) LCso = lethal concenfration for 50% of population
ab) based on Reference Dose (RFD) of 0.5 mg/kg/day

b) 80-day HA

bb) based on rabbit no ebserved effect level (NOEL) of 400 mg/kg/day,

400-fold safety factor
c) based on RFD of 0.25 mg/kg
d) based on LCss > 150 mg/L
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€) based on RFD of 0.1 mg/kg

f) based on LCso > 12.5 mg/L

g) based on 1-yr dog No Observable Effects Level (NOEL) of 0.5
mg/kg/day

h) based on 21-day calculated conceniratlon which retards 50% of
growth (ECs0)

i) based on 1-yr dog NOEL of 2 mg/kg/day

j) MCL = Maximum Contaminant Level

k) lifetime HA



Evaluation Methods : (

Protection of Water Quality

Since the forest practice rules allow for minute, but measurable, concentrations of applicable chemicals to reach

waters of the state, rule effectiveness depends on determining if such concentrations are considered injurious to

water quality or terrestrial or aquatic life. Therefore, the forest practices staff, with input from Dr. Nancy Kerkvliet

(Oregon State University) and Dr. Robert Pratt (Portland State University), developed Surface Water Quality Criteria

for Forest Chemical Operations (Table 4). These criteria, expressed as the 24-hour average concentration, were

developed in 1996 from current toxicological studies as a basis for evaluating pesticide and fertilizer monitoring

results. The water quality results of this monitoring study were compared against these values to evaluate whether
identified drift contamination levels were a cause for concern for aquatic biota and human health.

The surface water quality criteria are based on extended (chronic) pesticide and fertilizer exposure, even though itis
assumed that drift contamination from a forest operation should only result in short-term (acute) exposure. Therefore,
it was assumed that these criteria represent concentrations at which it is highly unlikely that any long-term adverse
impacts would occur for humans, fish, or aquatic invertebrates (Kerkvliet, et. al 1996). Even so, it must also be
emphasized that these numbers are not intended to represent permissible pollution levels (Norris and Dost 1992). A
more appropriate interpretation is to view the criteria as “thresholds of concern” that should trigger more intensive
monitoring if often exceeded even though BMPs are followed.

Protection of Riparian Vegetation

Effectiveness of the rules in protecting riparian vegetation was determined based on visible damage or destruction of
overstory and understory riparian vegetation that resulted from aerial herbicide applications. The percent of the (
riparian area damaged was measured and reported.

Results

Protection of Water Quality from Drift Contamination

One control sample and five post-spray samples were collected on each of 26 sites, for a total of 130 post-spray
samples. Each of these samples were analyzed individually to determine concentrations of the pesticide throughout
time. There was no detectable pesticide in any of the control samples. The remainder of this section addresses the
post-spray samples.

Samples from 21 sites (105 post-spray samples) were tested at a method detection limit (mdl) of 1 ppb. The 24—hour
sample from site 24 was lost during analysis, so a result for this sample is not available (bringing this total down to
104 post-spray samples). '

The detection limit was even lower than 1 ppb for samples from the remaining five sites. These 25 post-spray
samples were tested at mdls that ranged from 0.04 to 0.5 ppb (Table 5). The detection limits used in analyzing all the
water quality samples (at least 1 ppb) are well below the concentrations listed in the surface water quality criteria
(Table 4).

No pesticide was detected at concentrations > 1 ppb. Pesticide was only detected in a subset of the samples tested
atmdls < 1ppb. Hexazinone and 2,4-D were detected in samples from two of the five sites tested at mdls below 1 (
ppb (Figure 3). For site 22, Hexazinone was detected in all five of the post-spray samples (mdl = 0.1 ppb). The
concentrations were 0.9, 0.34, 0.51, 0.56, and 0.1 (for the 15 min, 2-, 4-, 8-, and 24-hour samples, respectively)
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(Figure 4). For site 25 2,4-D was detected in two of the five post-spray samples (mdl = 0.1 ppb). The
concentrations were 0.14, and 0.14 for the 4 and 8 hour samples (Figure 4). There were no pesticides detected in the
samples for the three other sites (15 post spray samples) that were tested at mdls of 0.5 and 0.04 ppb. This includes
results from one site (five post-spray samples) treated with oust and tested at an mdl of 0.04 ppb.

Operation Characteristics for Sites with Drift Contamination

Original plans for this project were to analyze the operation and weather data for sites with detectable drift
contamination. However, because all detected contamination levels were below 1 ppb and only five sites were
tested at an mdl below 1 ppb, analysis of these conditions would not be statistically valuable. Stream, wheather,
application, chemical, and equipment data are provided in Tables 1, 2, 3, 4, and Table B-1 Appendix B and
discussed in the Site and Operation Characteristics section.

Protection of Water Quality from Runoff Contamination

Measurable runoff-generating precipitation occurred during the first 24 hours following pesticide application for three
of the sites sampled in 1997. For sites 4 and 5, the 4-, 8-, and 24-hour samples were affected by precipitation and
initial runoff, as well as the 24-hour sample for site 8. No detectable levels (mdl = 1 ppb) of pesticides were found in
any of the seven samples for these three sites. There were no runoff-generating precipitation events within the first
24 hours following application nor within the 72 hours for any of the 1999 sample sites.

Protection of Riparian Vegetation

Twenty-four RMAs adjacent to aerial pesticide apphcatlons were evaluated by the BMP Compliance Monitoring
Project (BMPCMP) for protection of riparian vegetation from direct herbicide application or spray drift. These RMAs
were on seven small, eight medium, and nine large Type F streams from 14 operations. RMA lengths varied from
200 feet to 2500 feet. The RMA widths varied from 10-100 feet, and riparian prescriptions included no-harvest
buffers, harvest to basal area standard target, site specific prescriptions, and hardwood conversions (Table 6).

The BMPCMP found no herbicide application damage to the riparian vegetation that is required to be protected by
the water protection rules: As well, this study found no evidence of direct herbicide application within the 60-foot
offset required by the forest practice rules along Type F and D streams. Please refer to the BMPCMP protocol (Dent
and Robben 1998), Pilot Study Report (Dent and Robben 1999), and final report (due in late 2001) for further
information on compliance monitoring.
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Table 5. Water Sample Pesticide Analysis Results

Length ‘ Method , Sample Results *
Site Season . of Unit Chemical Detection Runoff Control 15 min J2hr 4 hr 8 hr 24 hr
# (ft) Tested Limit (ppb) | Samples 1 2 3 4 b 6
1 Fall 97 1000 Chlorothalonil 1 None NDL NDL NDL NDL NDL NDL
2 Fall 97 1000 Chlorothalonil 1 None NDL NDL NDL NDL NDL NDL
3 Fall 97 1320 2, 4-D ester 1 None NT* NDL NDL NDL NDL NDL
4 Fall 97 Unk. Chlorothalonil 1 #4556 NDL NDL NDL NDL NDL NDL
5 Fall 97 Unk. Chlorothalonil 1 #4,5,6 NDL NDL NDL NDL NDL NDL
6 Fall 97 1932 Glyphosate A None NDL NDL NDL NDL NDL NDL
Vi Fall 97 1600 Glyphosate 1 None NDL NDL NDL NDL NDL NDL
8 Fall 97 4500 Glyphosate 1 #6 NDL NDL NDL NDL NDL NDL
9 Fall 97 1000 Glyphosate 1 None NDL NDL - NDL NDL NDL NDL
10 Fall 97 1500 Gyphosate 1 None NDL NDL NDL NDL NDL NDL
11 Fall 97 3000 Glyphosate 1 None NDL NDL NDL NDL NDL NDL
12 Fall 97 1000 Glyphosate 1 None NDL NDL NDL NDL NDL NDL
13 Fall 97 400 Triclopyr 1 . None NDL NDL NDL NDL NDL NDL
14 Fall 97 900 Triclopyr 1 None NDL NDL NDL NDL NDL NDL
15 Fall 97 1400 Glyphosate 1 None NDL NDL NDL NDL NDL NDL
16 Fall 97 1600 Glyphosate 1 None NDL NDL NDL NDL NDL NDL
17 Fall 97 1500 Glyphosate 1 None NDL NDL NDL NDL NDL NDL
18 Fall 97 400 Glyphosate 1 None NDL NDL NDL NDL NDL NDL
19 Fall 97 3850 Glyphosate 1 None NDL NDL NDL NDL NDL NDL
20 Spring 99 800 - Clopyralid 0.5 None NDL NDL NDL NDL NDL NDL
21 Spring 99 3900 Clopyralid 0.5 None NDL NDL " NDL NDL NDL NDL
22 Spring 99 1300 Hexazinone 0.1 None NDL 0.9 0.34 0.51 0.56 0.1
23 Spring 99 7780 2,4-D 1 None NDL NDL NDL NDL NDL NDL
24 Spring 99 2300 Hexazinone 1 None NDL NDL NDL NDL NDL NA+
25 Spring 99 3200 2,4-D 0.1 None NDL NDL NDL - 0.14 0.14 NDL
26 Spring 99 3920 Sulfometuron 0.04 None NDL NDL NDL NDL NDL “NDL
* NDL = No detectable level
** NT = control sample not tested
*** NA = Sample lost, result not available
14
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* Concentration (ppb) of detectable
pesticide shown in boxed text above
X axis.
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Figure 3. Cohcentrations of Pesticides Detected in 129 Post-Spray Samplés from 26 operations (mdl = 0.04-1.0). Seven out of 25 samples
tested at mdl < 1 ppb contained trace concentrations of pesticide.
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Pesticide Concentration Levels Detected in Water Samples from Sites 22 and 25.
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Table 6. Impacts to Riparian Vegetation from Aerial Herhicide Applications. Assessed by the ODF
Best Management Practices Compliance Monitoring Project.

Stream RMA Riparian RMA
BMPCMP Year Stream Stream ‘Length | Prescription Overstory Spray/Drift
RMA # Surveyed Size Type (ft) (code)*  |Canopy Wd.(ft)*| Impacts

5A 1998 M F 900 BW 70 No
5B 1998 M F 900 BW 70 No
ac 1998 L F 2500 BW 100 No
14A 1998 M F 400 BW 70 No
14B 1998 S F 500 BA 42 No
14C 1998 S F 1350 BA 32 No
18A 1998 S F 800 S8 50 No
19A 1998 . M F 1200 BW 70 No
25A - 1998 - M F 1200 Ss 34 No
28A 1998 L F 4000 BW 100 ~No
30A 1998 L F 2600 BA 80 No
30B 1998 L F 1200 BA 82 No
31A 1998 S F 2500 BW 50 No
31B 1998 M F 1000 BW 69 No
38A 1998 M E 1500 BA - No
38B 1998 M F 1890 BA - No
40A 1998 S F - 740 BW 49 No
40B 1998 S F 2000 BW 50 No
41A 1998 S F 200 BW 50 No
52A 1998 L F 600 HWC 10 No
52B 1998 L F 200 HWC 30 No
52C 1998 L F° 550 HWC 10 No
21A 1999 L F 500 BW 93 No
T7A 1999 L F 1500 BW 100 No

* BW = Buffer width, no RMA harvest
BA = Basal area general prescription
SS = Site specific RMA prescription
HWC = Hardwood conversion (Altemate Prescription # 2)

# - = Data not available, standing buffer width not measured
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Summary and Conclusions

The Oregon Department of Forestry conducted a project to monitor the effectiveness of forest practice
rules in protecting water quality and riparian vegetation during aerial application of pesticides. The project
was implemented in 1997 and 1999. One control and five post-spray water samples were collected from
26 streams adjacent to aerial forest pesticide applications in western Oregon. Samples from 21 sites were
tested at an md! of 1ppb. Samples from five sites were tested at an mdl of less than 1 ppb. Three sites
(seven samples) were affected by runoff generating rainfall within the first 24 hours of applications.
Riparian vegetation surveys were conducted on an additional 24 RMAs from 14 operations to determine if
riparian vegetation is adequately protected from aerial applications of herbicides.

Monitoring Question #1
Are forest practice rules protecting water quality from drift contamination during aerial application of
pesticides?

Based on current understanding of the toxicity of commonly used forest pesticides with regard to human
health and aquatic biota, the authors conclude that forest practice rules are effective at protecting water
quality during aerial herbicide and fungicide applications on Type F and D streams. These results pertain
to contamination from drift or direct application on Type F and D streams. The Type N streams sampled
here had vegetation and spray-boundary offset buffers similar to those of Type F streams. Issues
concerning other mechanisms of contamination were not addressed with this study. Furthermore, the
- effectiveness of water quality protection on streams without overstory riparian buffers or offset spray
boundaries (typical practice on Type N streams) was notevaluated.

No pesticide contamination levels at or above 1 ppb were found in any of the' post-spray samples analyzed.
Seven of the 25 post-spray samples (for 2 of 5 sites) that were tested at levels lower than 1 ppb (mdl 0.5 to
0.04 ppb) were found to contain frace levels of the applied pesticide. Contamination levels ranged from 0.1
to 0.9 ppb. The contaminants included hexazinone from site 22 and 2 4-D ester from site 25. The forest
practice rules allow for some level of contamination as long as 1t is not harmful to aquatic or terrestrial life,
human health, or water quality. ;

Current literature and ODF monitoring criteria indicate that thresholds of concern for human health and
aquatic biota start at levels much higher than 1 ppb (see Table 4). The surface water quality criteria for
hexazinone (found in five samples from site 22) are 2500 for human health, 3200 for trout health, and
52,000 ppb based on daphnia mortality. The surface water quality criteria for 2 4-D ester (found in two

~ samples from site 25) are 300 ppb for human health, 7 ppb based on bluegill health, and 100 ppb based on
daphnia mortality (Table 4).

The hexazinone thresholds were confirmed with an Alabama study that looked at the effects of hexazinone
on aquatic insects (Michael et al. 1999). The authors observed maximum concentrations of the herbicide
hexazinone at 422 and 473 ppb. These concentrations resulted from intentional direct spray of the stream.
The authors concluded that aquatic insects were not sensitive to hexazinone even at these levels.

Runoff-generating precipitation did not result in detectable contamination levels in any of the applicable
samples from three sites (seven samples). Efforts were made to collect additional data on runoff
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contamination but were not completed due to lack of runoff within 72 hours of application or because of
coordination issues.

Monitoring Question #2
Are forest practice rules protecting riparian vegetation during aerial application of pesticides?

Forest practic'e rules are effective at protecting understory and ovérstory riparian vegetation on Type F and
D streams during aerial application of herbicides. There was no damage to riparian vegetation protected by
the FPA water quality rules that occurred as a result of herbicide applications on 24 RMAs along Type F ‘
streams. ‘

Recommendations

When this protocol was adopted, current research indicated the highest peaks of contamination occurred
within 24 hours of a forest pesticide application. Additional peaks were considered possible if a runoff
generating event occurred within 72 hours of application. This study assessed water quality protection
primarily on Type F and D streams. The focus was on the first 24 hours after aerial application with a
secondary goal of looking at runoff contamination that might occur within 72 hours of the application.
Therefore, the conclusions apply to potential contamination resulting from drift or direct spray on streams
that have overstory riparian buffers as required under current Oregon forest practices rules.

Future Monitoring

This study was not able to address the issues of delayed impacts to water quality that might occur as a
result of other mechanisms besides drift or direct applications. Currently, there is no significant research
was identified to indicate that contamination will occur from runoff events occurring beyond 72 hours of a
typical forest operation, such as those represented by these data. Until such time as research
demonstrates other mechanisms and timing of water quality contamination, chemical monitoring is a low
priority for the Forest Practices Section. Continued water sampling will occur as needed to respond to
public complaints and to facilitate enforcement action.

If chemical monitoring is prioritized in the future, the focus should consider a number of topics that were not
addressed by this study. One of the goals of this study was to monitor the effectiveness of the new rules
with regard to non-biological insecticides. There were no large-scale insecticide applications during the

- course of this study and so this goal was not met. Therefore, the highest priority for future monitoring
should be on non-biological insecticides.

This study also did not address water quality protection of streams that do not have an overstory riparian
buffer (small Type N streams). Furthermore, this study did not address surfactants, “inert” ingredients, or
fertilizers. This study was not selective in terms of a particular herbicide focus. Future monitoring should
consider if there is any reason to focus efforts on particular herbicides. For example, Oust (sulfometuron)
was commonly used but in such small concentrations that it was only tested for once. In addition, the ODA
laboratory only recently developed the methodology to test for it.
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Policy
These results indicate that the rules are effective at protecting water quality on Type F and D streams. If

the current scientific knowledge of hazard levels for human and aquatic biota do not change, no changes
are recommended to the forest practice rules.

The department, in partnership with the research community, should continue to refine the surface water
quality criteria to address new pesticides (e.g. clopyralid) and to incorporate new information derived from

toxicological studies.
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Appendix A:
Buffer Requirements, Pesticide Label Information, and Field Forms
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Table A-1. Buffer Requirements for Different Types of Water Bodies When Chemlcals are Applled

on Forestland Under the Forest Practice Rules

Required Chemical Herbicides, rodenticides, Fungicides and Non-biological | Fertizers
Application Buffers for | biological insecticides, and All | Insecticides
Waters of the State other chemicals except
' fungicides, Non-biological
insecticides, and Fertilizers.
Agrial Ground Aerial ‘ Ground Aerial Ground
Applications | Applications | Applications | Applications | Applications | Applications
Aquatic areas of fish 60 feet 10 feet 300 feet 10 feet No direct No direct
bearing streams with no application application
domestic use (most
Type F streams)
Aquatic areas of 60 feet 10 feet | 300 feet 10 feet 100 feet 100 feet
domestic use streams I
(all Type D and some
Type F streams) :
Aquatic areas of other No Buffer No Buffer 60 feetif | No Buffer No direct No direct
streams (Type N Specified Specified flowing at Specified application to | application to
streams) time of large and largg and
i medium medium
application streams streams
Significant wetlands 60 feet 10 feet 300 feet 10 feet No direct No direct
application application
Aquatic areas of lakes 60 feet 10 feet 300 feet 10 feet No direct No direct
larger than 8 acres - application application
Aquatic areas of other | 60 feet 10 feet 300 feet 10 feet . No direct No direct
lakes with fish use. ; application application
Other standing water 60 feet 10 feet 300 feet 10 feet No direct No direct
larger than % acre at ; application application
time of application. ,
All other waters No Special No Buffer No Buffer No Buffer No Buifer No Buffer
Buffer Specified Specified Specified Specified Specified
required : '
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Tahle A-2. Test Pesticide Selection

Often times more than one chemical is applied in soluion. The pesticide applied at the highest
concentration will be tested for. After obtaining the brand name and the applied ounces per acre from the
landowner/operator, use the following formula and Table 3 to identify the pesticide being applied with the
highest concentration. This is the chemical that will be tested for in the lab.

(% Concentration)*(Applied ounces per acre)= Actual ounces per acre.

Table A-2. Forest pesticides brand names, active ingredients and concentrations

Brand Name Active Ingredient % Concentration
Herbicides:

Low Vol 6 2,4-D 88.8
Amine 4 2,4-D 2,4-D 46.5

Weedar 64 2,4-D 46.8

Weedone LV4 2,4-D 60.8
Weedone LV6 2,4-D 83.5
Amine 4 2,4D 47.3

Lo Vol-4 2,4-D 67.2

Lo Vol-6 2,4D 87.3
Tordon 101 2,4-DP 49.8
Aatrex Nine-0 Atrazine 85.5
Atrazine 90 DF Atrazing 855
Conifer 90 Afrazine 85.5
Accord Glyphosate 41.5

Velpar Hexazinone 25
Arsenal Imazapyr 53.1
Chopper Imazapyr 36
Escort Metsulfuron methyl 60

Access Picloram, Triclopyr 17.1,32.5

Oust Sulfometuron methyl 75

Garlon 4 Triclopyr 61.6

Garlon 3A Triclopyr 44 4

Pathfinder Triclopyr 16.7

Transline Clopyradil 40.9

Funagicides:
Bravo 720 Chlorothalonil 54
Insecticides:.

DiPel 6AF Bacillus thuringiensis (BT) 2.15
Thuricide 48LV Bacillus thuringiensis {BT) 24
Thuricide 32LV Bacillus thuringiensis (BT) 1.6

Sevin 4-OIL ULV Carbaryl 475
Sevimol Carbaryl 40

Rodenticides:
ORCO Strychnine 0.5



Figure A-3. Water Quality Pesticide Sampling Form

Obtain or draw schematic map of unit, streams, buffers, and flight paﬁerns
Notification number:

Stream name:
Applied pesticide:
Basin name: .
Monitoring personnel name(s):
Spray start time:

Average stream velocity (v): (ft/sec)

Distance from closest spray boundary to sampling area (/): _
Distance from lower boundary to upper boundary (L): :
“15 minute’ sampling time: (L+)/2* 1/v* 1/60 seconds +15 = minutes

- Determine which pesticide to test for:

Chemical % Concentration Applied ounces per Actual ounces per
acre acre
1)
™
3)
4)

Get ‘chemical’ and the ‘applied ounces/acre’ information from the landowner. Use Table 3 to determine the
% concentration for a given pesticide. Multiply ‘% concentration’ by ‘applied ounces/acre’ to determine
‘actual ounces/acre’ for every pesticide that is applied. The pesticide with the highest value for actual
ounces per acre will be tested for in the laboratory.

Pesticide to test for at the < or = 2ppb level of concentration:
Sampling start time: : Date:

SAMPLE DESCRIPTION SAMPLE COLLECTION "SAMPLE ID NUMBER
DATE TIME

Control Sample

15 minute’

2 hour

4 hour

8 hour

24 hour

Runoff Sample #1 (opt)

Runoff Sample #2 (opt)

Runoff Sample #3 (opt)




Figure A-4. Operator Questionnaire: Weather, Chemicals, Application, and Equipment

Landowner:
Person completing questionnaire (name):
Unit Name:
Date of Application:

Weather Conditions:
Please fill in measurements of;

Time

Wind speed

Wind Direction

Relative Humidity

Temperature

Chemical Application

Start time
End time

~ On average, the chemical was applied 0-40 40-60 60-100 100+ feet from the stream. (Circle one)
Target vegetation/pest:
Active ingredient pesticide: oz/acre applied
Active ingredient pesticide: oz/acre applied
Active ingredient pesticide: oz/acre applied
Surfactant added: oz/acre
Carriers used: _
EPA Registration number ' Trade Name
Operation

Helicopter model:
Flight altitude:
Air speed:
Boom length: Boom Pressure
Flight centerline offset from edge of buffer:
Half Boomused ____Yes____No
Nozzle type, size, angle, orientation:
Number of nozzles:
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Table B-1. Application Equipment Used

Flight Flight Boom Half Buffer
Site Vehicle - | Altit.* Speed Length Pressure Boom #of Offset
# Used (ft) (mph) (ft) (psi) Used Nozzles (ft)
1 Helicopter 10 40 32 32 Y 31 200
2 Helicopter 10 40 32 32 h 4 3 200
3 Helicopter 15 37 30 30 Y 30 25
4 Helicopter 10 40 32 22 4 31 200
5 Helicopter 10 40 32 32 N 31 200
6 Helicopter | 30-150 45 33 28 Y 34 0
T Helicopter 40-50 45 82 25-30 i § 32 16
8. Helicopter - - - - - - -
9 Helicopter 10-50 55 36 25 i 37 30
10 | Helicopter - - - - - - -
11 Helicopter 30 45 33 28 Y 34 -
12 | Helicopter <50 45 34 30 Y 38 25
13 | Helicopter - - - - - - -
14 | Helicopter - - - - - - -
15 Helicopter 40-60 45 31 25 Y 36 -
16 | Helicopter varies 55 36 25 Y 37 varies
17 | Helicopter 40-60 45 31 25 h 36 -
18 Helicopter - - - - - - -
19 | Helicopter 40-60 45 31 25 Y 36 -
20 | Helicopter 40 45 36 25 Y 37 -
21 Helicopter 10-20 50 40 23 Y 38 20
22 | Helicopter 10-20 . 50 40 23 Y 38 20
23 | Helicopter 30 49 40 20 Y 40 -
24 | Helicopter 20-70 45 35 30 Y 38 100
25 | "Helicopter 60 45 32 25-28 k4 28 -
26 Helicopter 25 50 40 - Y 38 20
Average 34 46 34 27 35 81
Maximum 10 37 30 20 28 0
Minimum 90 55 40 32 40 200

* - = Data not available

B-2
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ODF BMP Compliance Monitoring Projec_t

INTRODUCTION

The Oregon Department of Forestry (ODF) regulates forestry operations on non-federal land. Landowners
and operators are subject to the Forest Practices Act and Rules when they conduct any commercial activity
relating to the growing or harvesting of trees. The Oregon Forest Practices Act (FPA) was adopted in
1972. The overarching objective of the Act is to

...encourage economically efficient forest practices that assure the continuous growing and
harvesting of forest tree species and the maintenance of forestiand for such purposes as the
leading use on privately owned land, consistent with sound management of solil, air, water, fish and
wildlife resources and scenic resources within visually sensitive corridors as provided by ORS
527.755 that assures the continuous benefits of those resources for future generations of
Oregonians. (ORS 527.630 Policy, Oregon Forest Practices Act)

The Oregon Board of Forestry has been vested with exclusive authority to develop and enforce statewide
and regional Forest Practice Rules. These rules are designed to address the resource issues identified in
the FPA policy (sound management of forest, soil, air, water, fish and wildlife resources, and scenic
resources). The rules are categorized into divisions (Table 1), each with its own description of purpose.
The purpose statements further refine the broad objectives of the Rules and Act. All divisions are within
Oregon Administrative Rules chapter 629.

Table 1. Oregon Department of Forestry Administrative Rules
Division | Division Description

500 Definitions

605 Planning Forest Operations

606 Stewardship Agreements

610 Reforestation Rules

611 Afforestation Incentive

615 Treatment of Slash Rules

620 Chemical and Other Petroleum Product Rules

625 Road Construction and Maintenance Rules

630 Harvesting Rules

635 Water Protection Rules: Purpose, Goals, Classification and Riparian Management Areas

640 Water Protection Rules: Wetlands and Riparian Management Areas

645 Water Protection Rules: Riparian Management Areas and Protection Measures for Sign. Wetlands
650 Water Protection Rules: Riparian Management Areas and Protection Measures for Lakes

655 Water Protection Rules: Protection Measures for Other Wetlands, Seeps, and Springs

660 Water Protection Rules: Specified Rules for Operations Near Waters of the State

665 Specified Resource Site Protection Rules
570-580 Civil Penalties, Appeals, Hearings Procedures, Stay of Operations, Access to Notifications and Written
Plans, Regional Forest Practice Committees, and the Resource Site Inventory and Protection Process

The Forest Practices Program is responsible for administering and monitoring the Forest Practice Rules.
These rules are subject to revision as necessary based on the best available science and monitoring data.
Such revisions shall maintain the policy of the FPA as described above. The Rules have undergone many
revisions since 1972. The most recent changes to the water protection rules were in 1994, 1995, and

BMP Compliance Report.doc/Jaz B 1



Compliance Rate (%)

Rules Section

Figure 5. Compliance Rates for Rule Sections
(Number of rule applications surveyed for each section shown in boxes.)

What follows are detailed survey results for each of the specific practices or features surveyed for this
project and listed in Table 6. These include total compliance results for each sub-section, individual rule

compliance rates, explanation of the source of rule applications, and discussion of cause of noncompliant
practices and resulting impacts to water resources.

Reforestation (OAR 629-610) _

Compliance was 100% for both reforestation rules evaluated within harvested portions of RMAs. Rules
were evaluated on a unit-wide basis, with no issues on any of the units to which they applied (Table 7).
The two rules evaluated for this section dealt with the requirements to begin (within 12 months) and
complete (within 24 months) reforestation when RMA harvesting reduced trees below the stocking
standard. These rules applied fo 34 and 2 units, respectively, with the rest of the units surveyed either

harvested too recently for these rules to apply or exempted from reforestation requirements by zoning
changes to non-forestry land uses.

Table 7. Compliance Results for RMA Reforestation Timing Rules
# Rule Applications = total number of rule applications surveyed, Percent Compliant = percent of rule
applications compliant, NC: Pot. Impact = noncompliant rule applications with a potential riparian/channel impact
(e.q., placement of material in unstable location above stream channel), NC: Impact = Noncompliant rule
applications with an observed impact on riparian/channel resources (e.g., sediment delivery fo a stream), NC:
Admin. = Noncompliant rule applications relating to administrative requirements only (e.g., failure to gain prior
approval for harvesting within 100' of a stream)

#Rule Percent NC:Pot. | NC:
Rule Number Rule Description Applications | Compliani Impact | Impact
629-610- 040 2 | RMA Reforestation Begun wfin 12 Months 34 100.0 0 -
629-610- 040 3 | RMA Reforestation Completed w/in 24 Months 2 100.0 0 -
Compliance of All Section Rule Applications 36 100.0 0 -
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Treatment of Slash (OAR 629-615)

Compliance was 98.2% for all applications of treatment of slash rules. There were 1,157 total applications
of 7 rules in this section (Table 8). These rules applied three aspects of post-harvest disposal of slash:
slash around landings that could enter streams, mechanical site preparation near waters of the state, and
protection of RMAs during prescribed burning.

Surveys for disposal of unstable slash accumulations (615-100 (2)) at 868 landings revealed 99.2%
compliance. Six noncompliant practices had a potential resource impact and one delivered slash to waters
of the state. Four mechanical site preparation rules (615-200 (1), (2), (3), (4)) evaluated unit-wide found 14
total noncompliant practices on 77 units. These resulted in seven cases of potential sediment or slash
delivery to WOS, five cases of observed slash delivery, and two cases of observed sediment delivery. The
lowest compliance in this section was with mechanically-gathered slash placed in a stable location away
from WOS (629-615 200 (4)). Compliance was 89.6%, with eight noncompliant practices. The protection
of RMA vegetation and removal of RMA slash before burning (615-300 (2d) and (2e)) were 100% compliant
for all three units with broadcast burning.

Table 8. Compliance Results for Treatment of Slash Rules
- #Rule Percent | |NC:Pot| NC:

Rule Number Rule Description Applications | Complianf | Impact | Impact
629-615- 100 2 | Landing Slash - Unstable Accumulations Disposed 868 99.2 8 1
629-615- 200 1 | Mech. Site Prep. - No Sed./Debris Delivery to WOS 77 94.8 1 3
629-615- 200 2 | Mech. Site Prep. - WOS Filtering Distance Provided 77 97.4 2 0
628-615- 200 3 | Mech. Site Prep. - RMA Soil Protected 52 100.0 0 0
629-615- 200 4 | Mech. Site Prep. - Debris Placed Away From WOS 77 89.6 4 4
629-615- 300 2d| Prescribed Burning - RMA Vegetation Protected 3 100.0 0 0
629-615- 300 Ze| Prescribed Burning - Chan/RMA Slash Removed 3 100.0 0 0
Compliance of All Section Rule Applications 1157 98.2 13 8

Chemical and Other Petroleum Products (OAR 629-620)

Compliance was 94.3% for all applications of petroleum product and chemical application rules. There
were 696 total applications evaluated for six rules in this section. Compliance rates for individual rules are
discussed in two sub-sections titled Petroleum Products and Chemical Applications. Rule 630-400 (3) is
reported here with the Division 620 rules in the Petroleum Products sub-section for continuity of all
petroleum-related rules.

Petroleum Products. Compliance was 93.3% for the protection of steam and soil resources from petroleum
product pollution. There were 567 total applications of three rules in this sub-section. These rules were
evaluated for each of the 189 units surveyed. Compliance was 97.9% with the requirement to prevent the
leaking of petroleum products (620-100 (1)), with four noncompliant practices due to oil leaks on the
ground. No petroleum products were found delivering to WOS, but these cases were potential threats for
future water quality. Compliance was 100% for rule 620-100 (2) requiring adequate precaution be taken to
ensure no petroleum products enter WOS during the operation. The lowest compliance in this section was
with removal of all petroleum-related products from units. Compliance with this rule (630-400 (3)) was
82.0%. Noncompliant practices consisted of oil filters, oil containers, or grease-tubes found on 34 units,
mainly at landings. None of these were found near WOS, but were considered to be concerns for future
water quality.
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Table 9. Compliance Results for Petroleum-Related Rules

#Rule Percent | | NC:Pot.| NC:
Rule Number Rule Description Applications | Compliani| | Impact | Impact
629-620- 100 1 | Petroleum Leaks Prevented 189 97.9 4 0
629-620- 100 2 | Petroluem Delivery to WOS Prevented 189 100.0 - 0
629-630- 400 3 | Petroleum-Related Waste Removed : 189 82.0 34 0
Compliance of All Sub-Section Rule Applications 567 93.3 38 0

Chemical Applications. Compliance was 98.4% for all rule applications in this sub-section. There were 129
total applications of three rules evaluated for the protection of waters of the state when applying chemicals
(620-400 (1, 2, and 5)). These rules applied fo 43 units surveyed with herbicide applications (Table 10).
Compliance was 100% with protection requirements for both RMA vegetation and specified water
resources. Two noncompliant practices were observed, however, with adherence to product label
requirements (95.3% compliance). These were both from the direct application of herbicide to open small
wetlands and resulted in vegetation damage.

Table 10. Compliance Results for Chemical Application Rules

#Rule Percent NC: Pot.| NC:
Rule Number Rule Description Applications | Compliani Impact | Impact
629-620- 400 7 | WOS Protected and Label Foliowed 43 95.3 - 2
629-620- 400 2 | RMA Vegetation Protected 43 100.0 - 0
629-620- 400 & | Veg. wlin 10' of Specified WOS Protected 43 100.0 - 0
Compliance of All Sub-Section Rule Applications 129 98.4 - 2

Road Construction and Maintenance (OAR 629-625)

Compliance was 97.6% for all applications of road construction and maintenance rules. There were 2,495
total applications of 33 rules in this section. These rules were evaluated for 80 units with new road
construction and 171 units with new or existing roads. New roads are those that were constructed
specifically to access the operation being surveyed following the 1996 road regulation revisions and were

~ generally constructed 1-3 years prior to survey.

In total, 148.4 miles of existing road and 38.5 miles of new road were surveyed for BMPs that establish
standards for effective road surface drainage. New roads, stream crossings, and rockpits were also
evaluated for location, design, construction, and stabilization BMPs relating to providing the maximum
practical protection of water quality and fish habitat.

Across all road rules, there were 61 noncompliant practices observed on 41 units. Of these, 23 had no
observed impact on riparian or channel conditions, but had the potential to impact resources (unstable
material or drainage maintenance issues). The remaining 38 noncompliant practices had observed impacts
due to erosion of fill or waste material (13), ineffective surface drainage design (12), inadequate drainage
maintenance (10) and machine activity in a channel (3). Resulting resource impacts were sediment
delivery (36) and stream channel disturbance (2). The compliance rates of specific road rules are detailed
in the road sub-section discussions which follow.

Road Location. Compliance was 100% for rules requiring roads be located to minimize stream crossings

and disturbance to water resources (Table 11). There were 240 total applications of three road location
rules. Each of these rules applied to the 80 units with new road construction.
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DEPOSITION OF AERIALLY  APPLIED SPRAY TO
A STREAM WITHIN A VEGETATIVE BARRIER

H. W. Thistle, G. G. Ice, R. L. Karsky, A.J. Hewitt, G. Domr

ABSTRACT. Drift of aerially applied forest herbicides can result in chemical deposition to streams. Riparian vegelation is
expected to attenuate drift, but there is little corresponding data. A field study was conducted in the Coast Range west of
Corvallis, Oregon, to evaluate the effectiveness of forested riparian buffers. The buffers studied are typical of those used for
small and medium fish-bearing streams in western Oregon as mandated by the Oregon Forest Practices Act. A helicopter
sprayed two tracers over four transects. Twenty trials were conducted, resulting in over 1400 tracer samples. Results confirm
that these vegetative barriers are effective at reducing deposition into streams. Reduction of deposition on artificial foliage
samplers placed immediately above the stream surface ranged from 37% to 99% and averaged 92%. Reductions were less
clear in stable atmospheric conditions due to low wind speed and highly variable wind directions. Low wind speed conditions
are not generally high-drift scenarios, but there is evidence that drift of suspended droplets beyond the barrier, comprising

a small fraction of the total mass, increases in stable conditions,

Keywords. Aerial application, Drift, Forestry, Herbicide.

rift of forest herbicides during aerial applications

can result in chemical deposition to streams. It has

long been assumed that vegetative barriers attenu-

ate airborne drift. When airborne spray encoun-
ters a vegetative barrier, it is expected that some of the
material will be captured, but data confirming this are sparse.
Ucar and Hall (1999) conducted recent literature reviews of
spray capture by vegetative barriers, and Wang and Takle
(1995, 1997) and Wang et al. (2001) produced a detailed
model of the airflow around vegetative barriers. Tuzet and
Wilson (2007) largely confirmed the physical model pro-
posed in the above work. Wilson (2005) indicated that cap-
ture by thin windbreaks is not sensitive to relatively ‘small
holes or gaps in the windbreak, although it is not clear wheth-
er this finding would apply to the thick riparian barriers dis-
cussed here (where the “gap” of interest is the low-density
trunk space). Bouvet et al. (2006, 2007) tested low barriers
of relatively simple geometries. They found significant cor-
relation between data and a physically sophisticated model
of deposition and trajectories of fine glass beads, building on
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work by Raupach et al. (2001). Teske et al. (2002, 2005) pro-
vide summaries of our understanding of how riparian barriers
influence drift and deposition into riparian zones and water
courses. It is critical to understand how riparian vegetation
left undisturbed during timber harvest in accordance with
forest practice regulations or dictated best management prac-
tices (BMPs) influences drift and prevents deposition to
streams.

Examination of airflow data suggests that capture of drift-
ing spray droplets is a complex function of porosity. At high
barrier porosity (sparse vegetation), little airborne spray ma-
terial is captured because of the lack of vegetative surface
area. However, at low porosity (dense vegetation), the barrier
deflects spray material as the flow streamlines lift over it.
Therefore, some intermediate porosity is probably most ef-
fective for capturing droplets. A strong wake eddy will form
at higher wind speeds and bring material down in the lee of
a solid obstacle, and a separation eddy can form in front of the
obstacle to bring material down. The strength of these co-
herent eddies is dependent on barrier density and wind speed
as well as atmospheric stability and vertical canopy distribu-
tion.

Larger droplets are more strongly influenced by gravity
and have greater momentum when approaching a vegetative
surface than small droplets (<100 pm). As droplets get small-
er, momentum decreases, droplets move with the local wind
field, and they are influenced by boundary-layer effects near
leaf, needle, and stem surfaces. Small drops also respond
more readily to the bulk airflow modification caused by the
barrier and will follow airflow streamlines. Streamlines may
pass through the barrier, allowing it to capture material, or
droplets may follow the airflow streamlines to be captured in
the frontal or lee circulation or be carried over the barrier to
continue drifting beyond it. There is a substantial body of lit-
erature discussing spray droplet capture by vegetative cano-
pies (recent examples include Salyani et al., 2007, and
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Richardson and Thistle, 2006), but there is very little data ad-
dressing the riparian barrier configuration of interest here.

The basic design used in this study to evaluate the influence
of a riparian barrier on spray deposition utilizes a rotary wing
aircraft spraying fine droplets close to the upwind edge of a
riparian barrier. The fine droplet spray does not simulate the en-
tire droplet spectrum of typical herbicide operations, since typi-
cal forestry herbicide application utilizes very coarse droplets,
but it does represent the driftable fraction of these applications.
The experiment did not include control sprays without barriers
because this type of control replicate is confounded by varying
meteorology and the complexity of the terrain. A control site
with similar transect-terrain geometry but no barrier was not
available locally because unbuffered streams of similar size are
not allowed by regulation. The study compared the collected de-
position data to modeled drift curves generated using the AG-
DISP v. 8.21 aerial spray deposition model (Teske et al., 2003).
Twenty spray trials were conducted including three blanks. The
objective of this work was to examine deposition to a stream
within a vegetative barrier and to provide a dataset for future
model development.

EXPERIMENTAL METHODS
RELEASE MECHANICS

A Beecomist rotary atomizer (model E360A1, Beecomist
Systems, Inc., Telford, Pa.) driven with 28 V (10,000 rpm) and
stainless steel 80-100 um mesh was used to create an ASABE

Very Fine to Fine spray drop size distribution (DSD) with Dyg s

of 126 pm and relative span (RS = (Dygg - Dvg.1)/Dvos) of
1.13 to mimic the fine fraction of the coarser sprays typical of
forestry herbicide application. Dygy is the droplet diameter at
which 0.X volumec fraction of the spray is comprised of droplets
with smaller diameter. This size distribution typically represents
the finest 2% to 3% of forestry herbicide sprays. Four atomizers
were used, and material was sprayed at a flow rate of 46.8 L
ha-1. The distance between the outside nozzles was 5.64 m. The
helicopter used was a Bell 47G3-B2A Turbine, and the nozzles
were 0.3 m above the bottom of the skids (figs. 1 and 2). The

boom was mounted 2.26 m forward of the mast and 2.5 m below
the rotor disk. The aircraft flightline was logged with DGPS.
Height was estimated by visual observation as the aircraft
passed by the main meteorological tower, which consisted of
3.05 m (10 ft) sections and provided a visual reference. The
spray consisted of water with both brilliant sulfoflavine fluores-
cent dye (BSF) and lithium chloride (LiCl) added as tracers. The
results shown here are depositions of BSF tracer dye. The char-
acteristics of BSF are discussed in detail by Zhu et al. (2005).

DROPLET SAMPLING

Four collector types were used. Flat cards mounted hori-
zontally at 1 m height (180 cm?, Kromekote, C2S (coated on
both sides), 0.015 cm thick) were deployed for near-field de-
position sampling. Rotorods were used for fine droplet sam-
pling (U-rods,Surveillance Data, Inc. (SDI), 220 W.
Germantown Pike, Plymouth Meeting, Pa.). Artificial fo-
liage (AF), 15.2 cm (6 in.) long, 50 cm? projected area, cut
from artificial Christmas trees simulating conifer foliage
(Shenandoah Pine artificial Christmas tree foliage, Holiday
Haus, Woodstock, N.Y.) was used for in-canopy deposition
sampling. Samplers were spaced at 8 m intervals along four
transects up to and into the riparian barrier with a sampling
station placed at mid-stream, a few cm above the water. Volu-
metric samplers (Mini-Vol, Airmetrics, Eugene, Ore.) pull-
ing air at 7 L min~! through 47 mm filters collecting total
suspended particulate were located beyond the barrier to esti-
mate the amount of material that gets past the barrier. The
transects were perpendicular to the flight lines, with trans-
ects 1 and 2 into the medium stream barrier and transects 3
and 4 into the small stream barrier (fig. 3). Sampler spacing
is shown in figure 4. Cards were used primarily in the near
field, where drops were larger and card collection efficien-
cies were higher. Artificial foliage and rotorods were
deployed across the edge and inside the barrier. Samples were
collected after allowing time for settling of fine particles and
wind-driven transport to the farthest collectors. This resulted
in 74 samples per test and an experimental total of 1480.

Figure 1. Bell 47G3-B2A Turbine helicopter with four boom-mounted Beecomist rotary atomizers.
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Figure 3. Aerial photo of the field site with sampling points, a typical flight path, and meteorological monitoring stations shown. For scale, transect 1
is 80 m long from beginning to end. The streams are roughly centered within the strip of mature forest, and the ground slopes downward toward the

streams and generally downward toward the bottom of the photograph.

Samples were put into coolers and immediately taken to
the analytical laboratory. Blank trials were conducted to test
for contamination of samples by handling and build-up of
tracer on site.

Understanding sampler collection efficiencies (CE) is
necessary to understand deposition in a study of this type
(Fritz and Hoffmann, 2008; Hewitt et al., 2002). Relative CE
measured at the University of Queensland for the droplet size
distribution (DSD) used in this study as compared to Douglas
fir foliage averaged 0.05 for flat cards over a wind speed
range of 2to 6 m s~1, while the relative CE for the AF collec-
tors was 0.77 over this same range. Relative CE for the roto-
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rods was closer to 2.0. Given these collection efficiencies,
more emphasis is placed on the AF foliage results in the dis-
cussion. However, since deposition measurement with flat
cards is still common practice and widely reported, the results
for the card transects are also reported for comparison. The
rotorod data are not shown here.

ANALYTICAL METHODS

Sample analysis was performed by CH2M Hill (Corvallis,
Ore.). Disposable gloves were used to handle samples and
disposed of after each trial. Three full blank trials were run
exactly simulating the live trials including aircraft flight.
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Figure 4. Schematic of the sampling array with C indicating a flat card,
F artificial foliage, and R a rotorod. Sampling stations were 8§ m apart
along the transects. The trees and the HV position are not to scale, and the
actual position of the upwind edge of the barrier varied among the trans-
ects. Higher brush extends a few meters outward of the trees,

These blank trials indicated minimal site contamination due
to tracer build-up as the study progressed. The samples were
sealed in glass jars and put on ice and shuttled continuously
to the laboratory, where they were received and refrigerated.
LiCl and BSF were used as tracers in this study. Due to chemi-
cal interference of the artificial foliage collectors in analyz-
ing the LiCl samples, only the BSF samples are discussed
here. The analytical method used to determine the amount of
deposition of BSF on the samplers is described in detail by
Boedinger (2006) and summarized here. This procedure is
based on the use of a filter fluorometer. Collectors are rinsed,
and the resulting sample is brought to room temperature and,
if required, filtered through a glass fiber filter to remove par-
ticulate matter. The fluorescence emission energy is mea-
sured using the fluorometer. Quantification of dye
concentration is achieved by calibration of the fluorometer
with freshly prepared dye standards. The excitation and emis-

sion wavelengths are specific to BSF, and the fluorometer
lamp and filters must be optimized for the dye used. The
fluorometer used was a filter fluorometer (model TD-700,
Turner Designs, Sunnyvale, Cal.) with a 10 X 10 mm quartz
cell. The reagent water (ASTM Type 1) was deionized, car-
bon filtered, and free of background fluorescence. The dye
was Brilliant Sulfoflavine dry powder (Pfaltz & Bauer, Inc.,
Waterbury, Conn.), and the dye stock standard of 20 mg L-1
was prepared fresh weekly from neat dry dye powder and
stored in the dark. Using this method, the method detection
limit (MDL) for BSF was 0.1 pg L-1. Along with complete
blank trials, field duplicates were collected. These consisted
of two separate samples collected at the same time, placed
under identical circumstances, and treated exactly the same
throughout field and laboratory procedure. Analyses of du-
plicates gives a measure of the precision associated with sam-
ple collection, preservation, and storage, as well as with
laboratory procedures. Laboratory duplicates, laboratory re-
agent blanks, blank spikes, matrix spikes, and duplicates, as
described by Boedinger (2006), were also collected and ana-
lyzed to ensure data quality.

RELEASE GEOMETRY AND SITE

The helicopter flew approximately 50 to 60 m upwind of
a medium fish-bearing stream buffer and a small fish-bearing
stream buffer (as classified in the Oregon Forest Practices
Act). The buffers must be at least 15.2 m wide on each side
of the small stream and at least 21.3 m on either side of the
medium stream. These two buffers will be referred to as small
stream barriers (SSB) and medium stream barriers (MSB) in
this article. The spray line was flown once for each trial. The
pilot attempted to hold a height that was operationally realis-
tic, safe, and constant during the release. Release height and
meteorological variables for the trials are shown in table 1.
The length of the flight line was dictated by the distance
across the four transects into the riparian barrier. The flight-
lines extended approximately 300 m prior to and beyond the
two outside transects. The selected barriers are typical of
riparian barriers in the Pacific Northwest (Ice, 2005). They
are reasonably uniform along their length and on the order of
30 to 40 m tall. The barriers consist primarily of Douglas fir
(Pseudotsuga menziesii) substantially mixed with hardwood
undergrowth. The site is adjacent to a newly replanted har-

Table 1. Spray trial environmental and release conditions.

Release 7 m Wind
Height Speed 7mT 7TmRH Gyl  oghl
Date Trial  Time (m) Stability Category (ms™1) (°C) (%) ) ©
May 10, 2006 3 17:59 152 Neutral (4) 14 21.4 38 6 50
4 18:47 152 Neutral (4) 1.9 19.4 41 8 32
5 19:40 15.2 Slightly unstable (3) 1.1 17.7 46 6 58
May 11, 2006 6 7:49 13.7 Neutral (4) 1.6 9.4 70 3
T 8:48 13.7 Neutral (4) 2.0 10 68 4 54
8 9:48 13.7 Neutral (4) 2.0 12 57 8 19
10 12:10 13.7 Unstable (2) 21 17.2 40 18 .
11 13:28 13.7 Neutral (3-4) 35 12.7 48 2 24
12 1423 13.7 Unstable (2) 26 182 46 5 3
13 15:50 13.7 Slightly unstable (3) 2.6 18.8 36 7 27
May 12, 2006 15 7:01 114 Strongly stable (6) 4 12 86
16 8:08 12.2 Stable (5) 1.0 4.6 84
20 19:10 10.7 Slightly unstable (3) 22 14.6 42 14 21

12 These incidence angles are expressed as off perpendicular where 0° is directly into the edge parallel to the transect. Subscripts M and S indicate medium

and small stream transects, respectively.
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vested area approximately 50 km W of Corvallis, Oregon, in
the Coast Range.

Meteorological sampling was conducted upwind, down-
wind, and vertically through the riparian barrier, The location
of meteorological stations is shown in figure 3. Mean wind
vector and turbulence data were collected on the site using
three-axis, 15 cm pathlength, Vx probe sonic anemometers
(ATI, Longmont, Colo.) collecting data at 10 Hz. The sonic
anemometers were deployed at the upwind barrier edge in a
profile with one at 2.1 m height (trunk space), one at 12.6 m
height (near the vertical canopy density maximum), and one
at 27.2 m (near canopy top). Also on the tall tower was a
custom-designed temperature profiling system consisting of
eight matched thermistors stationed at regular intervals be-
tween 2 m and 27 m height. This system is configured as a
delta-T profile with delta-T accuracy of 0.05°C (Climatron-
ics Corp., Bohemia, N.Y.). Three 7 m meteorological towers
were deployed, and mean meteorological data were col-
lected, including two levels of temperature and humidity
(model 41372/43372, R.M. Young, Traverse City, Mich.),
wind speed and direction (models 5431, 024, and 010C, Me-
tOne, Grants Pass, Ore.), and net radiation (REBS, Inc.,
Seattle, Wash.). The wind speeds shown in table 1 are from
the 7 m anemometers upwind of the vegetative barrier. Due
to the substantial variability in data between the four on-site
meteorological towers and to directly match AGDISP input
requirements, stability was determined categorically follow-
ing the established scheme of Pasquill (1974).

A detailed study was conducted the summer after these
trials to determine canopy architecture. This study will be re-
ported in detail elsewhere. The technique used was that of a
ground-based, scanning LiDAR (Culvenor et al., 2005; Jupp
et al., 2009) known as the ECHIDNA system. The three
physical principles utilized by this instrumentation are hemi-
spherical scanning, variable beam divergence, and “wave-
form” sampling of reflected laser energy. ECHIDNA uses a
1064 nm laser pulsed at 2 kHz repetition rate. The system is
able to record reflectance as it is generated by each obstacle
along the laser path. This measurement of energy intensity as
a function of time is known as a “waveform” and the system
records this information at one sample every 0.5 ns. Using
this method, the plant area index (PAI, m2 m-2) at this site
ranged from 1.1 to 2.1 on the transects inside the canopy, with
transects 1 and 3 being closer to a PAI of 1 and transects 2 and
4 closer to a PAI of 2. Note that this type of measurement is
difficult near an edge as the edge represents a horizontal dis-
continuity in PAI, which is defined vertically. These numbers
seem reasonable based on similar numbers reported else-
where (Thistle et al., 2004; Teske and Thistle, 2004) for hori-
zontally more homogenous conifer canopies.

DATA ANALYSIS

To evaluate the effect of the riparian barriers on spray de-
position into streams, the AGDISP (version 8.21) spray depo-
sition model was used to generate data representative of spray
movement and deposition under similar application scenar-
ios without the influence of the barrier. This model is used by
the Canadian Pesticide Management Regulatory Agency
(PMRA) to determine spray buffers and is used by the U.S.
Environmental Protection Agency (EPA) along with a close
derivative model (AgDRIFT) to assess environmental expo-
sure due to pesticide deposition. As mentioned earlier, the
difficulties in finding a true control scenario given regulatory
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and terrain considerations favored the use of modeling to
generate base deposition scenarios for comparison. Since the
typical regulatory modeling scenarios are run without con-
sidering intervening vegetation to generate conservative
cases, the comparison uses accepted modeling to isolate the
effects of the barrier and is not influenced by the difficult task
of modeling canopy deposition and near- and in-canopy wind
fields. The approach chosen is described in detail below and
does not rely on absolute deposition but uses deposition at the
stream scaled by the transect maximum deposition. In this
way, absolute deposition values are not calculated, avoiding
a further source of error.

Ratios were calculated for both the card total wash-off
concentration and artificial foliage (AF) total wash-off con-
centration. The ratio for the card data (Cr) was calculated as:

Cr = Cg0 / Crax ey
and the ratio for the AF (Fr) was calculated as:
Fr = Fg0 / Frnax (2)

where the subscript “80” denotes the card or AF at the stream
(i.e., 80 m downwind from the transect upwind endpoint on
the medium stream transects. The same ratio is calculated for
the small stream transects, but the stream station is 70 m
downwind from the transect upwind endpoint). The subscript
“max” indicates the maximum value on a given transect. The
first AF sampler was 32 m (30 m) downwind of the beginning
of the medium stream (small stream) transect line, while the
first card was at 0 m (fig. 4).

The observed ratios (Cg and Fr) were compared to similar
ratios calculated from AGDISP runs for cards (Mgc) and AF
(Mgp). The position of the maximum deposition calculated
by the modecl, P(Mmax), within thc range of the sampling
locations (0 to 80 m for medium stream cards, 32 to 80 m for
medium stream AF, 0 to 70 m for small stream cards, and 30
to 70 m for small stream AF) was used. To compare to ob-
servations over the same distances in relationship to peak
sample deposition, the model values were used at the follow-
ing downwind positions:

Cumdw = [Ps = P(Crax)] + P(Mmax) 3)

where Cpdw is the downwind distance (m) to the stream posi-
tion relative to the peak deposit for the cards, Pg is the dis-
tance to the end of the transect (80 m for the medium stream
and 70 m for the small stream), and P(Cpay) is the downwind
position (m) of the card with maximum deposition. The mod-
eled ratio for the card deposition is then the ratio of deposition
at the position indicated:

Mc = Dep(Cpmaw) / Dep(Mmax) )

where Dep indicates modeled deposition at the indicated
position. The samplers were arrayed so that the near-field
samplers were primarily cards and the sampler type shifted
to the AF samplers with distance. This led to a different rela-
tionship to determine the model distances to determine the ra-
tio with the AF samplers:

Fmdw = [P(Fmax) = P(Cimax)] + P(Mmax) 5)
and
MF = Dep(Fmdw) / Dep(P(Mmax)) (6)

where Fypdyw is the downwind distance (m) to the stream posi-
tion relative to the modeled peak deposit for the cards.
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A final adjustment was made to the distances that primari-
ly affected the SSB analyses. AGDISP was originally de-
signed as a 2-D model considering winds perpendicular to a
long line source. Recent work has shown that the algorithm
can be configured to be used in off-perpendicular winds
(i.e., winds not parallel to the transects; Schou et al., 2009),
but for these tests it was decided to run the model as perpen-
dicular and adjust the distances (Cpaw and Fpaw) for off-
perpendicular winds. Eleven trials were evaluated as above,
two stable cases are discussed separately, and four of the trials
were not considered because the winds were not within a cone
of acceptance of 45° for either the MSB or SSB transects.
Wind directions were evaluated at the two upwind meteoro-
logical towers (fig. 3). For the MSB transects, of the eleven
trials, all were within 18° of perpendicular and nine were
within 8°. The fly - no fly decision was based on the wind
direction relative to the MSB transects. Therefore, the SSB
transects had a lower acceptance rate, as only five trials fell
within the 45° cone of acceptance. The adjustment is 1/cos®
and results in less than a 5% adjustment in distance for all the
MSB transects but ranged up to a 18% adjustment in distance
for the SSB transects.

Trial parameters used in the modeling are shown in
table 1. The results based on table 1 inputs and the actual
DSD are termed “realistic.” Since the results will be used in
the protection of water quality, it was decided to do a second
set of modeling with the DSD shifted up by 25 um. By in-
creasing the near-field deposition, the ratio of peak to stream
deposition should go down and the indicated effect of the bar-
rier should be decreased. There are three primary reasons for
doing this. First, some larger drops were observed on cards
in the field, and it is likely that fine spray was collecting and
dripping from the helicopter skids. A few of these very big
drops could increase the actual DSD, thus increasing ob-
served deposition near the flight path. This would not be
picked up in the wind tunnel DSD evaluation. Secondly, AG-
DISP/AgDRIFT has shown some tendency to underpredict
near the block edge (Bird et al,, 2002; Hewitt et al., 2002;
Thistle et al., 2008). This tendency could overstate the role
of the barrier in this analysis. Finally, the design of AGDISP
and AgDRIFT has been guided by many entities, including
the U.S. Environmental Protection Agency, and is somewhat
conservative, providing a safety factor for regulatory deci-
sions. When used in the relative way reported here, consider-
ing peak to point ratios, it is not clear that this conservatism
is maintained. Since water quality concerns require conser-
vative assumptions, it was thought reasonable to provide
these based on calculated results. Thus, the results labeled
“conservative” are an approach to alleviating potential ex-
perimental and modeling errors while providing a rational,
conservative case to be used in environmental evaluation.

The model was run for the specific scenarios represented
by the individual trials. Since the desired information is rela-
tive loss over a specified distance, a unit emission modeling
approach was used. The material was modeled as having 0.1
non-volatile fraction, which is probably higher than that of
the actual tank mix but is viewed as conservative in this exer-
cise, as lowering evaporation will increase droplet size and
lower the effect of the edge when compared to data. In inter-
preting the results, an Mc value of 0.1 indicates that deposi-
tion at 80 m along the modeled transect is 10% of the
maximum deposition on the transect for a given modeled sce-
nario. A Cg value of 0.02 for the same scenario indicates that

1486

the barrier reduced deposition by 80% ([1 - (0.02/0.1)] X
100). Quality control measures both in the field and in the lab-
oratory indicated that the data set was of high quality; the
blank trials showed little sample contamination due to either
site contamination or handling. Of over 1400 tracer samples,
only two were identified as problematic.

The card at the small stream sampling station in trial 8
showed unreasonably high deposition, which was not corrobo-
rated by collocated samplers or nearby sampling stations. This
card was eliminated from the analysis. More problematic is the
high outlier stream station on transect 2 in trial 12. This sample
was over three times higher than the next highest sample and ten
times higher than the mean. However, this sample was corrobo-
rated by collocated samplers and to some degree by nearby sam-
plers. It is suspected that contamination was caused by con-
taminated handling common to all the samplers at the station,
so these high values remain suspicious. It has been decided to
show the results with the transect 2, trial 12 data included paren-
thetically in the summary statistics and to include this data in the
histograms, where the ratio using this value shows up graphical-
ly as a strong outlier. Finally, the SSB transects for trial 20 met
the criteria for the wind direction acceptance angle, but the wind
direction was spatially highly variable across the three on-site
meteorological stations used to determine wind direction during
this trial. Video footage indicated that the spray did not move
parallel to the SSB fransect in trial 20, so transects 3 and 4 were
eliminated for that trial. As noted earlier, because the SSB and
MSB transects did not have the same orientation to the edge,
both transects did not always meet the acceptance criteria. This
resulted in 22 MSB transects analyzed below as compared to 10
SSB transects.

It is recognized that in using this relative ratio approach,
collection efficiencies for the samplers are assumed to be
constant along the transect. Collection efficiencies are
strongly dependent on droplet size for horizontal cards. Since
the DSD is expected to shift towards finer droplets downwind
from the maximum deposition, it is expected that the collec-
tion efficiency of the cards will decrease with distance down-
wind, based on wind tunnel measurements. Collection
efficiency of the AF is less affected by droplet size, as deter-
mined by wind tunnel testing. In this analysis, such changes
in CE could increase the difference between peak deposition
and deposition at the stream and could be incorrectly inter-
preted as canopy influence. This does not appear to be a
strong effect in these data, but it is noted.

The discussion of results is divided into a summary of the
trials that ranged from unstable (2) to neutral (4) stability and
a separate discussion regarding the two stable (5 to 6) trials.
This division was necessary due to the very low wind speeds
and high variability of wind direction leading to a poorly de-
fined “average” direction in the stable trials. These factors
make the stable cases poor candidates for the type of model-
ing used here. However, since the stable cases are viewed as
important scenarios from the standpoint of fine droplet drift
and are typically characterized by the conditions encountered
in these tests, it was considered important to discuss these two
trials in some detail.

RESULTS AND DISCUSSION
A summary of the trial results (excluding the two stable
trials) is shown in tables 2 and 3. It is evident that the riparian
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Table 2. Ratios for medium stream transects,

Table 3, Ratios for small stream transects.

Realistic Scenari c ive Scenari

RealisicS > C e s 3

Card AF Card AF Card AF Card AF
Deposition Deposition  Deposition Deposition Deposition  Deposition  Deposition Deposition
Trial Transect (Cr/Mc)  (Fr/Mp)  (Cp/Mg)  (Fr/Mp) Trial Transeet (Cr/Mg)  (Fp/Mp)  (CeMc)  (Fr/ME)
3 1 0.012 0.062 0.001 0.024 4 1 0.037 0.022 0.111 0.079
2 0.146 0.152 0.09 0.059 2 0.112 0.129 0.364 0.204
4 1 0.036 0.022 0.121 0.022 8 1 0.009 0.015
2 0.039 0.036 0.115 0.068 2 0.097 0.027 0.146 0.033
5 1 0.021 0.037 0.039 0.135 11 1 0.065 0.13 0.075 0.143
2 0.03 0.06 0.052 0.028 2 0.34 0.095 0.381 0.1
6 1 0.006 0.034 0.01 0.047 12 ¥ 0.026 0.02 0.04 0.023
2 0.017 0.03 0.03 0.041 2 0.003 0.071 0.008 0.078
7 1 0.011 0.094 0.036 0.136 13 1 0.176 0.025 0.163 0.024
2 0.068 0.071 0.214 0.147 2 0.027 0.023 0.052 0.022
8 1 0.011 0.094 0.036 0.136 Mean 0.10 0.06 0.15 0.07
2 0.068 0.071 0.214 0.147 SD 0.11 0.05 0.14 0.06
10 1 0.036 0.03 0.062 0.036
2 0.007 0.06 0.011 0.073 SD of 0.04 for the AF data. Without considering the outlier
11 1 0.023 0.009 0.029 0.01 (transect 2, trial 12), the results range from <1% of modeled
2 0.022 0.041 0.026 0.044 without a barrier present for both the cards and AF to 30% for
12 1 0.014 0.049 0.017 0.054 the cards and 15% for the AF for the realistic cases. Note that
2 1.087 0.628 1.474 0.723 it was expected that the results would be higher for the AF as
13 1 0207 0.028 0322 0.027 it is compared over a shorter distance, since the maximum AF
9 0.036 0131 0.039 0127 sampler was not expected to sample the peak deposition.
R 0053 Shii T T Considering the posit.ion of .thc.AF samplers (fig. 4), these
2 0.012 0.007 0.021 0.01 s:ampl;rs may néolr)e dflrie‘ctly indicate Othe lcjirop 1T:ro}i,s tge Tr_
Ve 004009) 005009 0o@1) 007010 SR BT B B S tecton affoded by the
SD 0.07(0.23) 0.04 (0.13) 0.08 (0.31) 0.05 (0.15)

barrier greatly influenced the amount of spray reaching the
stream surface. The mean ratios for the MSB realistic scenar-
ios are 0.04 with SD of 0.07 for the card data and 0.05 with
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barrier due to deflection of the streamlines over the barrier.
As expected, the conservative case causes a shift to higher
stream deposition, although it is not substantial as the values
only increase by 2% and 3%, respectively, for the cards and
AF. It is clear that the riparian barriers can be expected to
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Figure 5. Histograms showing Fg / My for the two barrier scenarios: realistic cases are on the left, and conservative cases are on the right.
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capture or deflect over 90% of spray from the streams within
the barrier.

It is expected that the SSB would capture less material
than the MSB, but that is only weakly indicated in these data,
as the mean increases by 6% and 1% for the cards and AF, re-
spectively. It must be remembered that the trajectory correc-
tions based on wind direction were larger (table 1) for the SSB
data, ranging between 6% and 18%, while the MSB correc-
tions ranged between 0% and 5%. This means that the spray
had a longer transport trajectory both in reaching the edge and
through the barrier than the SSB width indicates. This would
allow both for more encounters with possible collecting sur-
faces as well as more time to deposit before reaching the
stream.

The distribution diagrams (fig. 5) of all tests including the
MSB outlier show that for the larger MSB dataset, 19 of
22 tests show 90% reduction or better for the realistic case,
and 15 of 22 for the conservative case. For the SSB, 8 of 10
show 90% reduction or better for the realistic test, and 7 of
10 for the conservative test.

The existence of a few trials that show higher values is of
interest. The model considers environmental, mechanical,
and operational parameters, so covariance between the ratios
presented here and the variables that influence drift has large-
ly been removed. A suspect in the variability seen in these
data, although relatively low in general, is the variability in
canopy density. The edge is not uniform, and the stems and
underbrush are thicker in some places than others. The aggre-
gate measurements discussed earlier capture some of this
variability, but the combination of turbulent airflow near the
barrier and variation in the distribution of the canopy might
allow droplets to occasionally land at the stream sampling
stations based on unique combinations of the flow field and
aircraft passage. The fact that the method yields reasonably
consistent results is remarkable in the face of the complexity
of the near-barrier flow field, given both the non-uniform
density of the vegetative barrier and the complex terrain.
Transect 2 of trial 12 may be a simple case of contamination,
as discussed earlier, but it may also point up the variability
inherent in this highly turbulent scenario with intermittent
airflow and non-uniform canopy distribution. This is to say
that the airborne spray droplets in a denser group may occa-
sionally find less obstructed pathways to the stream, although
the data indicate that this is at best occasional.

It is of interest to consider how these results translate back
to application practice. It must first be reemphasized that
conscientious aerial applicators would not spray this close to
the riparian barrier with winds consistently toward the edge,
and certainly would not select for winds directly into the bar-
rier towards the stream. Acknowledging this, about 2.5% of
an ASABE Very Coarse spray (Dygs = 478 pm) that might
be the DSD typically used in forest herbicide operations is in
droplet sizes less than the Dyg s used in these tests. It is not
clear exactly what the currently mandated barrier widths are
based upon, but with reasonable applicator diligence, direct
herbicide deposition to streams within the barrier will be very
low.

As an exercise to evaluate the effect of the results here on
modeled stream buffers, trial 11 was modeled with AGDISP
8.21 using an ASABE Very Coarse DSD and assuming the
wind directly into the riparian barrier. The percentage of ap-
plication rate at 60 m is 0.014 and 0.0014 without and with
the barrier present, respectively. The corresponding numbers
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for 120 and 240 m are 0.0018, 0.00018, 0.00084, and
0.000084, respectively, all assuming that 90% of the material
is captured by the barrier. The difference at 60 m with and
without the barrier corresponds to a difference of around
67 m using the trial 11 scenario (meaning the stream inside
the barrier would receive similar deposition to a stream 67 m
farther downwind with no vegetative barrier present). The
difference considering a stream at 120 m is over 600 m. The
order of magnitude difference in the two distance numbers re-
flects the exponentially decreasing deposition curve with
downwind distance.

STABLE TRIALS

The two stable trials (trials 15 and 16) are treated separate-
ly because they are not appropriate candidates for modeling.
These two trials were conducted earlier in the morning of
May 12, The evolution of the near-surface temperature pro-
file is shown in figure 6. It is seen that a cold morning with
an inverted temperature profile rapidly warmed as the surface
heated. Table 1 indicates that the wind speeds were very low
for morning trials 15 and 16. As mentioned earlier, the lack
of a reasonably steady wind direction, as evidenced both by
meteorological observations and visually when studying the
video recordings of these tests, precluded use of the AGDISP
model for comparison. Stable atmospheres are of great inter-
est in the study of drift as they allow for fine droplets to re-
main concentrated, airborne, and available for drift.
However, the very low wind speeds typical of these condi-
tions mean that lateral drift is low, so even very fine droplets
with low settling velocities will tend to remain near the target.
The various considerations are the subject of a previous re-
view (Thistle, 2000). The highly variable wind directions and
often transient nature of stable conditions, combined with the
fact that for many applications only a small fraction of the to-
tal spray mass is comprised of fine droplets and is susceptible
to remaining airborne at low wind speeds, makes this phe-
nomenon difficult to study and the data collected in stable at-
mospheres hard to obtain and valuable.

The stream to peak depositions are very low for the stable
trials, indicating little wind-driven drift. This reflects the lack
of higher wind speeds commonly associated with larger drop-
let drift. However, the fact that the wind direction was not
consistently toward the edge in these trials makes the deposi-
tion data difficult to interpret. It is expected that fine droplets
with low settling velocities will remain airborne and stay to-
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Figure 6. Temperature profiles as they evolved from 0630 (left) at hourly
intervals to 1230 (right) through the morning of May 12.
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Figure 7. Average BSF concentration at suction samplers downwind of
the riparian barrier vs. stability class as shown in table 1.

gether as mixing of the air layer is suppressed. Figure 7 shows
the average data from the Mini-Vol volumetric samplers (la-
beled “Hi Vol 1 and 3™ in fig. 3) positioned beyond the trans-
ects across (downwind) of the riparian barriers versus the
stability for these trials. This data set, although limited,
shows the stable trials (stability categories 5 and 6) with high-
er trial-integrated mass at these samplers. Although the num-
bers are small in an absolute sense, this data set illustrates the
point that the fine droplets can remain airborne in stable con-
ditions, which are characterized by low wind speed and low
mixing. Similar results were shown by Miller et al. (2000)
near an orchard after spraying during stable conditions.

CONCLUSIONS

This study demonstrates that riparian barriers prevent a
substantial portion of airborne droplets from depositing into
streams. The complexity of the terrain and the obstructions
to airflow presented by the edges of the vegetative barriers
combine to create a complicated and turbulent scenario for
the flow of air near the barriers. Theory suggests that vertical
deflection of the airflow carrying small droplets, a lower air
velocity region immediately upwind of the barrier, and the
foliar, stem, and bole surfaces themselves all combine to re-
duce deposition to the in-barrier stream.

The complicated question of droplet drift in stable atmo-
spheres cannot be definitively addressed by these trials, but
there is evidence of increased suspended droplet drift, al-
though the absolute mass of drift is very low in the stable
trials due to very low wind speeds.

Focusing on the AF collectors and the MSB transects, the
average ratio of deposition to a stream in a barrier to that with
no barrier was 0.05 (SD 0.08) and 0.07 (SD 0.10) for the real-
istic and conservative cases, respectively. Modeling indi-
cates that the differences observed here result in much longer
distances to a specific point deposition when the buffer is
present. This would require a shorter no-spray buffer if the
calculation is based on a specific deposition to a stream
deemed to be a toxicological threshold for in-stream con-
centration and corresponding biological effects. Future work
will focus on using the data collected in this study combined
with published theory to build a mechanistic model of droplet
capture by vegetative barriers.
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Private Forests

= Forestry Assistance (ORS 526.425-526.515)

= Assist forest landowners; work with other
agencies

» Oregon Forest Practices Act (ORS
527.630(1))
= Economically efficient forest practices
= Continuous growing/harvesting of forest trees
= Protect soil, air, water, and fish and wildlife.

ODF Field/Staff
Administration

= Administered by ODF

= Decentralized field organization; 20+
offices throughout the state; 20-30 field
foresters

=Muitiige funding sources

= Support from line organization and
Private Forests Program Staff

® 50% + reductions over last two biennia
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Forestry Assistance

= Technical advice
= Administer cost-share/assistance programs
= 50% tax credit, Forest Resource Trust
= Federal programs
= CREP, EQIP, etc.
= Healthy forest reserve/ESA safe harbor
= Forest health/fire resistance
& Recommendations may involve herbicide
use

Forest Practices Act:
Jurisdiction (location)

«CDri FhoesHHdanid”
(ORS 527.620(7))i8

s Wherever forest trees are
grown and harvested

= Without regard to zoning or tax
status

Forest Practices Act
Jurisdiction (activity)

= On “operations” (OAR 629-600-0100(47))
= Anything related to commercial growing and
harvesting forest trees
= Harvesting, road construction, slash treatment,
etc—includes forest pesticide/fertilizer use.
= Exceptions: Christmas trees, hybrid poplar< 12
years, some cities.
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Forest Practices Act
Administration

= First Steps:
Education +
Technical Desigh—
that usually works

= If not, enforcement
iS nEEded 3. Enforcement

»Wianitigg cititbiian,
civil penalties

(OAR 629-670-0015)




Forest Practices Act:
Notification

sRRggiriedd for chemical applications as for other
“operations”

»155-day waiting period

aPBRghtiitdes:
= Brand or common name, application type, additives
= For 2,4-D and triclopyr, specify amine or ester
= ODF to maintain public access application rates (via

label page)
sFEctifieess appfitistibarraste

06/14/2010

Forest Practices Act:
Notification

sNubififisitondditeppblilicféee-based subscription
sNo-fee subscription for surface water use right 10
miles downstream of application (ORS 527.670(6)
= Appiiliedbes r must notify community water system
manager for applications within 100 feet (air) 50
feet (ground) of Type D or F with domestic use
= ODF has applicable CWS list

Forest Practices Act
sty Chemical Rules

= “Chemicals”
» Pesticides (ORS 634.006(8))
= Additives
» Petroleum-based carriers
= Fertilizers (ORS 633.311)




Forest Practices Act
Chemical Rules

= FPA Chemical Rules
= OAR 629-620
= FPA veg. retention rules
® Product label
= ODA pesticide statutes and rules
= DEQ spill regulations
=PBmppsge
= Pesticides are useful tools if used properly
= Protect retained vegetation, water quality, fish and
wildlife by:

= Keeping “injurious” quantities from soll, air, water

06/14/2010

. Forest Practices Act
ey Chemical Rules

= Prevent, stop, control, contain, report,
cleanup spills
= DEQ has primary authority for spill cleanup
= Protect waters of the state

= No direct application buffers along fish
streams, domestic use streams, large
wetlands, open waters >1/4 acre

= Retain vegetation required to be left after
logging (e.g., stream buffers)

w Daily application records (similar to ODA)

20

«ODF investigates

{ -If FPA, ODF fakes ;
appropriate action and reports g

«If not FPA, ODF refers to

appropriate party
§ ‘May need joint investigations




Working with ODA

«SBhasddregglddiaon of forest pesticide use
=19995 MOA

= Work together: ODA focus on label, licensing, off -site
damage; ODF focus on natural resources on forest
operations.

= ODA leads for label issues

= Conslistent rule development

= ODF leads forest operation inspections

= Coordinate sampling, analysis

= Joint investigation/enforcement, as appropriate
= Training of applicators/landowners

=\Wdokk doetiteer and share information!

06/14/2010

Working with ODA

= 2009: ODF lost pesticide-specific position
= Contacts:

= Pesticide policy issues: Marganne Allen

= General forest pesticide contact: Brad Knotts

= Specific operations: Brad Knotts, who will
refr;_er to field office, or direct contact to field
office

= Field office contact information at
http://www.oregon.gov/ODF/.
» Pesticide Analytical Response Center







ODF Notification Website

http://www.oregon.eov/ODF/privateforests/fpaNotifications.shtml

Notification of Operation/Application for Permit

http://www.oreeon.eov/ODF/privateforests/docs/NotifFormLtr.pdf?ea=t

http://www.orecon.cov/ODE/privateforests/docs/NotifFormLel.pdf

Instructions for Filling out the Notification

http://www.orecon.cov/ODF/privateforests/docs/NotifFormInstructionsLal.pdf

How to Become a Subscriber

http://www.orecon.cov/ODF/privateforests/docs/FACTS/SubscriberApplication.pdf




NOTIFICATION OF OPERATION/APPLICATION FOR PERMIT g

OREGON DEPARTMENT OF FORESTRY OREGON DEPARTMENT OF REVENUE pen :AE
OF R

Filing this notification does not grant permission to remove forest products! You must have permission from the landowner
and timber owner.

The landowner is responsible for reforestation. Early consultation with the Stewardship Forester is advised.

For activities or operations changing the land to a non-forest use, the applicant is advised to contact the appropriate local
government regarding land use regulations which may apply to the future use or development of this site.

On-site inspections may be conducted by Oregon Department of Forestry (ODF) employees to ensure compliance with all the
laws and rules governing fire protection and forest practices on private land.

File a new Notification of Operation/Application for Permit form at an ODF office if any of the following conditions apply:

= Your operation area is new. s It is after February 28, and you are continuing an operation that has
« You are adding a new activity to the operation. been idle since the end of the previous calendar year and you have

« You are changing or increasing the area involved in an existing operation. "t informed ODF you intend to continue the operation before now.

ODF must also be informed in writing of any other changes in the information on an existing notification, but completion of a
new form may not be required.

Provide PHOTOCOPIES of the completed original notification form and map to the local offices of the Water Resources
Department and the Oregon Department of Fish and Wildlife ONLY IF you plan to use on-site water to mix pesticides or to control
slash burns.

Multiple harvest units may be listed on one netification. BUT, if HARVEST units are separated by a mile or more (in a straight

line) or are in different counties, file separate notifications for each unit. An operation can be any combination of forest
activities. See OAR 629-605-0140 for a complete list. OAR 629-600-0100 defines "operation," "commercial," and "unit."

The instructions are printed in italics. Please print or type the information on the form. E Do not fill in green boxes. }

File notice with the State Forester af least 15 days pricr to the date you would like fo start operating. A notification is not
considered accepted until it is properly filled out, has a map attached, and is received by the appropriate ODF office.
Mail, fax, or deliver the form to one of the Oregon Department of Forestry offices that accepts nofifications.

COUNTY (Enter only ong): NOTIFICATION NUMBER (Office Use)

I:I 2A Notice to the State Forester that an operation will be
NOTICE.&

conducted on lands described here (ORS 527.670). DATE RECEIVED:
PERMIT TYPE 15 day waiting period required, unless waived.
2B Application for permit to operate power driven machinery TIME RECEIVED: INITIALS:
Check box(es) D (ORS 477.625). Expires at end of operation. | )

that apply

D 2C  Notice to the State Forester and the Dept. of Revenue of

the intent to harvest timber (ORS 321.550). DISTRICT:

Enter name & phonie number of person to be contacted in case of fire emergency. This
person should know what resources they have available for fire and have the authority to § OFFICE:
commif these resources in case of fire.

REPRESENTATIVE:
AREA CODE: PHONE NUMBER: DATE OF CORRECTION:

Check the appropriate box as to who is completing this form:
CORRECTION:
|:| Operator D Landowner D Timber Owner

TIMBER SALE NAME AND/OR NUMBER (If applicable):

Enter the Operator information

OPERATOR Name:
Business Name:

(Person and/or company

Mailing Add ;
conducting the operation) ailing Address

City, State, & Zip Code:

Area Code: Phone No.:
| Operator Codes:  UDF1: UDF2: UDF3: UDF4: UDFS: |
ATTENTION: If you are conducting timber harvesting or road construction within 100 feet of overhead or underground utility lines, call the Oregon Utility

Notification Center at 1-800-332-2344. Request that the owner of the line be notified, and record the number issued to you by the Oregon
Utility Notification Center here:

FORM 629-2-1-002d 12K Order (Rev. 09/07) (Continued on Next Page)

Form 628-2-1-002d — Notification docidaz D (FP)




Enter and check the Landowner information Page 2

LANDOWNER
RC/EG/S Codes
Information about the forest landowner in Recipient Class (RC), Ethnic Group (EG), and Land Ownership Size (S) is
needed for annual reports. We ask you to voluntarily enter this information.

RC: (Recipient Class) Check the E.G. (Ethnic Group) Check the box that best S: (Land Ownership Size) Check the box that
box that best identifies identifies the landowner (Codes 2 -7 apply fo best identifies the total forest ownership
the landowner: recipient class 4 [individual] only): of the landowner:

D 1. Local Government |:I 1. Does not apply D 1. Does not apply
I:I 2. State Government D 2. White |:I 2. 0-9acres
I:l 3. Federal Agency D 3. Black I:' 3. 10 - 99 acres
[] 4 individualNon-industrial private [] 4 Hispanic [] 4 100-499 acres
I:l 5. Partnership/Corparation/Industrial D 5. American Indian/Alaskan Native I:] 5. 500 - 999 acres
D 6. Other private (church, nonprofit D 6. Asian/Pacific Islander D 6. 1,000 — 4,999 acres
organization, etc.)
[] 7. Another [] 7. 5000 +acres
Name:
(Landowner is responsible Business Name:
for reforestation)
Mailing Address: -
City, State, & Zip Code:
Area Code: Phone No.:

ATTENTION:  Timber harvesting may result in a free planting requirement on the landowner. The landowner has the responsibility
to reforest if the harvest results in an under stocked condition.

| Landowner Codes: UDF1: UDF2: UDF3: UDF4: UDF5: I

Enter the Timber Owner and Taxpayer Information

TIMBER OWNER AND

TAXPAYER L

Business Name:

(Responsible for paying the

harvest and, if applicable, MBlkng Addrese:

BevernoRRRe) City, State, & Zip Code:

Area Code: Phone No.:

ATTENTION: You are required to provide a Timber Owner Employer |dentification Number OR a Social Security Number by the Oregon
Department of Revenue's Statute ORS 321.015. The Social Security Number will be used ONLY for the purpose of
identifying you to the Dept. of Revenue for the collection of timber tax. The Social Security number will be held in
confidence.

Enter the Timber Owner Employer Identification No. OR a Social Security No. in the box:

I Timber Owner Codes: UDF1: UDF2: UDF3: UDF4: UDF5: !

(Continued on Next Page)




UNIT NO.

FPA priority: 1 Page 3

SF#: Fire priority:
Enter Unit No. If more rhah unit, use Unit Addendum Sheets.
Check appropriate box(es) & fill in acres/fest/etc.

ACTIVITY CODE METHODS USED
[:] 1A COMMERCIAL THINNING, |:| Cable
SELECTIVE CUTTING Ground
(leaving most of the .
merchantable timber on the D Other (expiain)
unit after harvesting)
Acres
ESTIMATED MBF REMOVED:
D 1B CLEAR-CUT, OVERSTORY |:| Cable
REMOVAL (most or all of L__] Ground

the merchantable timber
will be removed during
harvesting)

D Other (explain)

Acres

ESTIMATED MBF REMOVED:

Check appropriate box(es) & fill in acres, etc.

ACTIVITY CODE

[] 5 CHANGING LAND USE
to a non-forest use (house
site, agricultural, etc.)

METHODS USED
WARNING: Local government
land use approval may be
required. A land use change
may not exempt the landowner

Acres from all reforestation
[[] & TREATMENT OF requirements.
SLASH D Manual
Acres D Bumiing
]:| 7 PRE-COMMERCIAL D Mechanical

THINNING
Acres

]:| 8 OTHER Explain on line below

[] 1c FELLINGonly
Acres

]:] 1D OTHER HARVEST TYPES
not covered in 1A or 1B
(wind storm salvage,

Explain on lines below

Enter starting and ending dates.
ESTIMATED STARTING DATE:
(Must be 15 days after the appropriate office receives notification)
ESTIMATED ENDING DATE:
(Continuation into next calendar year requires written notice to the local ODF office)

hauling r/w logs, selling
chips, etc.)

Acres

ESTIMATED MBF REMOVED:

1E SORT YARD
2A ROAD CONSTRUCTION (NEW) [] Dozer

Feet |:] Backhoe
|:| Other (explain)

N

Est MBF
[] 2B ROADRECONSTRUCTION  [] Dozer
e |:| Backhoe
Faat D Other (explain)
Est MBF
D 3 SITE PREPARATION D Manual
(REFORESTATION) (Do not i
use for building construction L] Mechanlcal
site) [ Burning
Acres

CAUTION: Fill out Methods Used for each type of chemical application.

[[] 4A HERBICIDE application l:] Aerial
Acres [] Ground
|:| 4B INSECTICIDE application Pressurized &
d Broadcast
Acres [ other methods

Write in common name, brand

SITE CODES
Check the appropriate Waters, Topography, and Soil sife codes.
One of each code must be checked on each unit.

WATERS
W100 Within 100" of any lake or stream, (a channel that carries
flowing surface water during some time of the year)

W300 Within 300" of any estuary or any wetland greater than 8 acres
WNA Waters not present in operation area

TOPOGRAPHY (over the steepest third of operation)

T Slope of 0% to 35%
T2 Slope of 36% to 65%
T3 Slope greater than 65%

I I I I

SOIL

|:| S1 No evidence of mass soil movement (slips, landslides, efc.)
D s2 Evidence of old slides, small failures

S3 Recent or active movement; wet areas

|:| 4C RODENTICIDE application name (if known), carrier

Acres additives, or, for fertilizer o